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PREFACE 


THIS STUDY is the work of many hands. It draws upon the fruits of other 
studies prepared for the Commission; it draws upon work, some of it pub- 
lished, some not, of government departments, especially the Dominion 
Bureau of Statistics. It reflects in the forecasts that are included many ideas 
from briefs presented to the Commission and from stimulating discussions 
with colleagues and other associates. 


We should like to acknowledge above all the unstinting co-operation we 
have received from the Dominion Bureau of Statistics, especially from mem- 
bers of the Research and Development Division and the office of the Senior 
Research Statistician on whom we had to make our most extensive demands. 
We were greatly aided in our study of rates of membership in the labour 
force by a memorandum on the subject prepared in the Economics and Re- 
search Branch of the Department of Labour. We were generously assisted 
in our examination of investment expenditures by the Economics Branch of 
the Department of Trade and Commerce. In company with all members of 
the Commission’s staff we benefited from the co-operation given our own 
librarian by several specialized libraries in Ottawa, notably those of the 
Department of Finance, the Bank of Canada and the Dominion Bureau of 
Statistics. 


It will be apparent that we have drawn directly on the results of research 
conducted by several of our colleagues on the Commission’s staff. This is 
especially true with respect to our discussion in Chapter 7 of the prospective 
distributions of national expenditure, saving and investment, and the division 
of the labour force and output by groups of industries. We would acknowl- 
edge in particular the assistance of Mr. J. C. Mills in preparing estimates 
of the employed labour force and hours of work by industry, 1926-55, and 
of Mr. R. W. Thompson in preparing material on past and prospective em- 
ployment in the “government and community services” sector of the economy 
and on past and prospective receipts and expenditures of governments. 


We have been allowed to make extensive use of unpublished material 
from several government departments. We should emphasize that we take 
full responsibility for the use to which we have put this material so freely 
placed at our disposal. Much of it is in preliminary form and will undergo 
extensive revision before publication by the departments concerned. 


Although the two authors have collaborated in discussing and planning 
all parts of this study there has been a division of labour between us which 


we should like to record. Chapter 2, “A Synoptic View of Growth” and 
Chapter 6, “The Accumulation of Capital”, are primarily the work of Mr. 
Scott. Chapter 3, “Theory of Economic Growth”, Chapter 4, “The Popu- 
lation and the Labour Force” and Chapter 5, “The Gross National Product 
and the Gross Domestic Product” are primarily the work of Mr. Hood, 
except that the estimates of Gross Domestic Product by industry, 1926-55, 
reported in Chapter 5, were made by Mr. Scott. Appendices D and E of 
Chapter 5 were also prepared by Mr. Scott. Chapter 7, as we have explained, 
records the results of many individual studies; it was drafted essentially by 
Mr. Hood. 


We should like, in conclusion, to acknowledge the competent and patient 
help we have had from our two clerical assistants, Miss Helen F. Delahaye 
and Mrs. F. LaFortune, who, most of the time, worked under conditions of 
very considerable pressure. 


INTRODUCTION 


Output, labour and capital are three of the grand economic aggregates. 
Their interrelations and magnitudes over the last generation and over the 
next, in Canada, are the principal subjects discussed in this study. 


Our assignment was to forecast the ranges within which the measures of 
population, labour force, output, expenditure, capital and certain of their 
constituent elements might be expected to lie. These forecasts are presented 
and explained below. 


Throughout the course of our work we have continued to recognize and 
discuss with our colleagues the need for modesty and reserve in making and 
presenting such forecasts. The science of economics and related social 
sciences have, as they must, the making of predictions among their objec- 
tives. But the record of forecasting by economists and other social scientists, 
while not wholly unsatisfactory, cannot support sanguine anticipations of 
success. It is virtually certain that forecasts in these areas will be wrong in 
detail. 


But while conscious of the limitations of the knowledge and methods at 
our command, we have felt that forecasts, regarded as efforts to appraise 
the future, are worthwhile. Many economic policy decisions have long-term 
effects. These decisions inevitably are based on expectations, whether the 
views of the future are explicitly worked out and recognized or not. There 
is therefore a strong argument for the proposition that the best strategy is to 
decide questions of economic policy in the light of explicit expectations 
based as carefully as possible on well-marshalled information from the 
record and on the knowledge and theory of the working of the economy that 
are available. 


The foundations of the forecasts presented herein may be considered in 
three groups. First of all there are the broad assumptions as to the state of 
the world. By and large these rule out extremes of chaos and calamity and 
revolutionary changes in social organization. Next there is the theoretical 
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analysis of the interrelations among selected economic aggregates including 
those to be forecast. This analysis completes the framework of the forecast 
and suggests many of the methods to be used. Finally there are the detailed 
assumptions, in great variety, concerning factors particularly affecting each 
of the main variables. 


The broad assumptions underlying the forecasts in this study are the 
following. It is assumed that there will be no global wars. A major holocaust 
would require the commitment by Canada and other nations of vast quan- 
tities of resources and might well lead to the utter devastation of all or large 
sections of the economy and the population. It is assumed that the colossal 
tragedy of a great depression, like that of the early 1930’s, with its attendant 
human suffering and unrest, will be avoided. It is not assumed however that 
there will be no fluctuations whatever in economic activity. Similarly, it is 
assumed that the eroding force of inflation will be restrained. Finally, we 
take it to be our objective to consider the prospects for the Canadian econ- 
omy and the main magnitudes that concern us in particular, under present 
government policies. Thus, while recognizing the likelihood of the intro- 
duction of some new projects and enterprises and the cessation of some 
present programmes, we have assumed there will be no major changes in the 
economic policies of governments in Canada. In view of the terms of refer- 
ence of the Commission and the explicit assignment given to us, these 
seemed the proper and reasonable foundations to choose for the forecasts. 
It should be clearly understood however that we have not predicted that 
there will be no global wars, great depressions or major changes in govern- 
ment economic policies. 


The general theoretical analysis underlying the forecasts is developed 
in Chapters 2 and 3. Chapter 2, largely empirical, gives a synopsis of the 
aggregative measures of economic growth and their relative changes. There 
are many dimensions to economic growth. The variety of its manifestations 
can hardly even be suggested in a single chapter, and indeed we might con- 
fess to having decided at one stage to give up the attempt. However, in 
reviewing the record of growth in so-called economically mature economies 
of the twentieth century, in particular the United Kingdom, the United States 
and Canada, we were impressed not only by the diversity of economic growth 
but also by the apparent stability over fairly long periods and in several 
countries of some of the relationships among aggregate economic indicators. 
To display and describe a selected group of these stable relationships is the 
chief purpose of Chapter 2. 


The theoretical analysis in Chapter 3 concentrates on these observed 
regularities. It is there argued that economic behaviour in the short run is 
particularly variable but that in the longer run, with which we are concerned, 
certain equilibrating forces can be relied upon to restrain and keep within 
bounds some of the changes in the structure of the economy. The broad forces 
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of competition, the mobility of men and resources seeking to maximize gains 
and satisfactions, the memories of the consequences of past excesses, the 
tendency of gains (and losses) to spread throughout the economy, these 
equilibrating forces, and others, underlie the apparent stability of the re- 
lationships. Faith in the continued operation of these forces underlies our 
decision to rely heavily on the observed regularities in the record in making 
our forecasts. The regularities in economic relationships are not, of course, 
as pronounced as one might wish or as one might find in other fields of study, 
and we have therefore not been able to make our forecasts in a mechanical 
fashion. Moreover, we have recognized that life is lived in the short run and 
not in the long run and that the rates of growth of output, labour and capital 
depend intimately on the vigour with which opportunities are recognized and 
seized in the short run. But vigorous behaviour often leads to excesses, and 
it is thus that we come to have sympathy with the view that the faster grow- 
ing economies often experience the more pronounced short-run fluctuations. 


We do not believe that in Chapters 2 and 3 we have isolated and 
analyzed the mainsprings of economic growth. We suggest there that these 
are to be found deep in the social structure and in the aspirations and apti- 
tudes of men. We have recognized the relationships among certain economic 
aggregates and offered an economic analysis of them. These regularities and 
our analysis underlie our forecasts, especially of output and capital. 


In Chapter 4 the forecasts of the size of the population and of the labour 
force are presented along with a statement of the detailed assumptions and 
methods on which they depend. Among the plausible differences in assump- 
tions, only those concerning the balance of immigration and emigration 
significantly affect the forecasts. We have therefore allowed the range of our 
population forecasts to depend solely upon differences in the assumptions 
concerning net immigration. If, over the next 25 years, net immigration into 
Canada should amount to 50 thousand persons a year, as it did on the 
average between 1945 and 1955, we shall have a population by 1980 of 25 
or 26 million people. On the other hand if net immigration should amount 
to 100 thousand persons a year (ten thousand less than on the average from 
1951-55) we shall have a population of 27 or 28 million persons in 1980. 
Detailed forecasts by sex and by five-year age group are presented in 
Chapter 4. 

The most important consideration affecting the size of the labour force 
apart from the size and structure of the popuiaton itself is the rate of mem- 
bership of the population in the labour force. Membership rates for each sex 
and for various age classes are discussed and projected in Chapter 4. Finally 
in this chapter, we present estimates of the distribution of the population 
and labour force among five regions of the country. 


In Chapter 5, the forecasts of Gross National Product (G.N.P.) are 
given and explained. As part of the explanation, we survey the record of 
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output (measured as Gross Domestic Product—G.D.P.), employment and 
hours of work in Canada, as shown by estimates prepared especially for this 
study, for the years 1926 to 1955 for each group of industries in a grouping 
of all Canadian industry. Many detailed assumptions underlie the forecast 
of the G.N.P., but the most crucial of these concerns the average annual 
compound rate of increase of output per man-hour in what we have called 
the business sector of the economy. We have made alternative assumptions 
with respect to this important determinant, embracing within our range of 
214% to 344% per annum most of the extremes in our recent records. 


GROSS NATIONAL PRODUCT, GROSS STOCK OF INDUSTRIAL CAPITAL, Chart 1:1 
TOTAL POPULATION AND THE CiVILIAN LABOUR FORCE 


POPULATION AND LABOUR FORCE (Millions) 
G.N.P. AND GROSS STOCK OF INDUSTRIAL CAPITAL (Billions 1955 Dollars) 
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A summary of the forecasts for 1980 of population, labour force and 
G.N.P. is shown in Table 1. 1 and Chart 1. 1, where it will be seen that if our 
assumptions prove approximately correct we may expect population to rise 
by 65% to 77%, the labour force to rise by 72% to 85% and the G.N.P. to rise 
by 175% to 221% between 1955 and 1980. 


Table 1. 1 


SUMMARY OF FORECASTS OF POPULATION, LABOUR 
FORCE AND OUTPUT IN 1980 


1955 1980 


Percentage increase 
from 1955 to 1980 
Net immigration at the net immigration at the 
annual rate of annual rate of 
50,000 75,000 100,000 50,000 75,000 100,000 


IPOPUiatiOneaere er a ace eee 15.6 25.8 26.5 WS 65 71 Tigh 
abourmtoncers $s.scpeqencc so S15) 9.6 9.9 10.3 12 719 85 
OW eee: 67.7 70.3 73.0 154 165 LIS 
G.N.P. > IAVELASE) oe 26.8 13533 76.1 79.1 175 187 198 
Bins oopones 78.9 82.0 85.2 197 209 221 


a In millions. 
b In billions of constant 1955 dollars. 


In Chapter 6 we present estimates of the stock of capital, prepared 
especially for this study. Especial attention in this study is given to the stock 
of industrial capital, and our estimates of this magnitude are divided into 
machinery and equipment on the one hand and structures on the other. Detail 
for groups of industries is also provided. Forecasts of the stock of capital and 
of the annual rates of investment and depreciation are given and described. 
We have predicted that the total stock of industrial capital will grow slightly 
more rapidly than industrial output. The composition of this stock will 
change, however, so that the present preponderance of buildings or struc- 
tures will give way to an approximate equality of plant with machinery. This 
will be accomplished by a decline in the proportion of Gross National Expen- 
diture going into non-residential construction from 6.6% in 1955 to 5.2% in 
1980 and an increase in the proportion going to machinery and equipment 
from 7.5% to as much as 10% (all ratios relating to figures expressed in 1955 
prices). These predictions are based upon studies of capital-output ratios 
for the Canadian economy and assumptions about the future sizes of these 
ratios. The gross stock of industrial capital from 1945 to 1955 and as fore- 
cast to 1980 is depicted in Chart 1.1. 


In Chapter 7 the division of the Gross National Expenditure (G.N.E.) 
(which is equal to the G.N.P.) into the principal classes of expenditure is 
discussed. Forecasts, described in detail in other studies prepared for the 
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Commission, are presented of expenditures by consumers and governments 
and expenditures on new capital goods, exports and imports. We also present 
a forecast of the division of national saving into personal saving, business 
saving, government saving, and the difference between exports and imports. 
Finally we present a forecast of the division of output (G.D.P.) and the 
employed labour force among eight groups of industries. 


A SYNOPTIC VIEW OF GROWTH 


I. Introduction 


Perhaps the most confounding characteristic of economic growth is the 
multiplicity of its manifestations. We usually consider increases in output, 
population, and labour force, the stock of real assets with which to work, 
saving, consumption, energy use, output per head, the quality of goods, 
leisure, literacy, education of the population and decreases in poverty, the 
necessity for hard physical labour, the incidence of slum conditions and 
crime, all as manifestations of economic growth, and the list might be very 
greatly extended. It is fairly easy to quantify the changes in economic growth 
along some of its dimensions, more difficult along others and quite impos- 
sible along still others. It is therefore impossible to select a unique summary 
measure of economic growth and the phenomenon must be studied in its 
many dimensions. 


Economic growth suggests different things to different people. The 
progress of an economy appears to many householders as an increase in the 
volume of durable goods or other treasured commodities that they may 
acquire with the fruits of their labour. To the businessman it may appear 
as an increase in demand for traditional goods and the appearance of oppor- 
tunities for marketing new products. To the administrator it often appears 
as a series of new problems connected with the provision of roads, schools, 
sanitation and transportation facilities. Each is inclined to emphasize those 
features of economic growth that concern him most. 


Our approach reflects the character of our assignment, which was to 
forecast the changes over 25 years in each of a group of aggregative statis- 
tical indicators of growth. Naturally our attention was concentrated early on 
dimensions of growth along which changes may be quantified. But even quan- 
tifiable indicators of growth are so numerous that further restriction of the 
scope of one’s attention is imperative. 

With this in mind we reviewed the record, especially the statistical record 
of economic change, not only for Canada but for other countries as well, 
and were gratified to find that some pattern in the statistics could be dis- 
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cerned albeit rather hazily in some instances. Having perceived a pattern 
and decided on its relevance for our purposes, we were from that stage for- 
ward able to focus our attention and efforts. 


In this chapter we have two objectives: the first is to give a synopsis of 
the statistical record of growth, comparing Canadian data with statistics of 
the United States and the United Kingdom; the second is to display and 
discuss the pattern we think we see in the statistical record. 


The pattern is summarized in the final part entitled “From Record to 
Theory”, which introduces the theoretical discussion of the pattern in Chap- 
ter 3. In that chapter, in the final part entitled “From Theory to Forecast’, 
we announce our intention, arrived at in the light of theoretical analysis, to 
place considerable emphasis on this pattern in the forecasting which is our 
main task. 


II. Manifestations of Growth 


Our synopsis of the statistical manifestations of growth will begin with 
the aggregates mentioned in the title of this study: output, labour and capital. 
Our examination of each of these is designed not only to suggest how it be- 
haves during growth, but also to provide, in some cases, opportunities to 
refer to “views of growth” which concentrate on these aggregates as focal 
points of theoretical systematizations of the development process. To confine 
our review, however, to alternative ways of thinking about these three aggre- 
gates alone would be to neglect the interesting and related patterns to be 
seen in the record of the consumption of resources and energy, the distribu- 
tion of the national product between labour and property income, the popu- 
lation and income of geographical regions within the economy, and the flows 
and contacts which join national economic systems. We shall also, conse- 
quently, touch on each of these in turn. 


1. Output 


Among aggregative measures of national progress, the national output 
has long held precedence. From Adam Smith (who, in his The Wealth of 
Nations discussed much of what we would now call “income of nations’’) 
to writers inspired by such diverse thinkers as Thorstein Veblen and Lord 
Keynes, the national income, or the Gross National Product, has been the 
key variable to be explained, the summary number that epitomized the state 
of economic welfare, growth or stability. On the one hand, it is a measure 
of the total income received by those who supply factor services; on the 
other, of the total final value of the goods and services they produce. Hence 
a change in the national output may be, simultaneously, indicative of an 
increase in productive capacity, employment, in work done, in consump- 
tion, and in earnings; international comparisons of the national output 
should be indicative of the performance of one economy, relative to that of 
its neighbours, in achieving these desirable increases. 
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Table 2. 1 
NATIONAL INCOME AND PRODUCT, 1909-55 
United Kingdom United States Canada 
Net national income G.N.P. at market G.N.P. at market 
at factor cost prices prices 
£ million $ billion $ million 

LOOSE es 1,973 34.0 1,169¢ 
191039 2,063 36.7 — 
LOL eee Pe 2,140 36.8 2,297 
LOT reat 2,268 38.5 2,420 
191335 2,368 40.0 225 
19a ees 2,266 38.5 2,460 
[9152 Anes 2,591 42.1 2,540 
1916 seco 3,064a 47.8 2,910 
IOUT Seat 3,631a 59.5 3,580 
LOLS erry 4,371a 65.5 4,000 
LOLS S Sane. ne 5,461a 76.5 4,540 
1920 sae 5,664a 85.0 4,800 
1 92D Ae 4,460 68.5 4,574 
1922 ee thee 3,856 69.9 4,490 
1923 eee 3,844 81.6 4,690 
192 4e otek 3,919 82.0 4,600 
19D 5 GaN pear 3,980 86.4 5,480 
1926; Seco. 3,914 92.3 5,294b 
1027 een 4,145 90.9 5,647 
1923 eee 4,154 93.7 6,105 
1929) Bacco: 4,178 104.4 6,166 
LOS 0 See 3,957 91.16 5,546 
1931 gee 3,666 76.3 4,560 
1932 iircee tees 3,568 58.5 3,767 
19390 eee 3,728 56.0 3) Spy 
1934000 oe 3,881 65.0 4,034 
As earn ee 4,109 1PAS 4,345 
1936 520ee ues 4,388 82.7 4,701 
193)] Sewer. 4,616 90.8 5,355 
19380 nee 4,671b 85.2 53233 
1939035 ees. 4,037 91.1 5,707 
1940 SR: chee 5,980 100.6 6,872 
194 eee 6,941 125.9 8,517 
1942 <a 7,664 159.1 10,539 
1943 8,171 192.5 11,183 
1944 ee 8,366 Died 11,954 
9455 soe eer 8,340 213.6 11,850 
1946s ee 8,439b 209.2 12,026 
LOA) peace ee 8,929 232.2 13,768 
LOASs Rabe. 9,889 25S 15,613 
19493 es 10,466 2578 16,462 
LOSO Nn eode 10,939 285.0 18,203 
TOS ere 12,014 328.0 21,474 
L952 cee. 13,179 346.1 2355 
LOS 3AAe ee 14,064 364.5 24,473 
USS4 Reese 14,865 360.5 24,317 
LIS ces — 387.2 26.769 


10 See following page for footnotes. 
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If we examine the data for Canada, the United States and the United 
Kingdom (three countries which share many of the same economic charac- 
teristics and which trade together) we see first a persistent climbing of the 
G.N.P. curve, from the beginning of our records. In Chart 2. 1 it may be 
seen that, in spite of booms and depressions common to all three, and in 
spite of retardations and setbacks particular to each in turn, the curves are 
nearly parallel over long periods; on a semi-logarithmic chart such as this, 
parallelism means equality in percentage rates of growth.. 


We cannot, however, conclude that the three economies have therefore 
been growing at the same rate. In the first place, since these curves measure 
not only income increases, but also price level increases, they may give an 
illusory picture of rates of development. In the second place, since popu- 
lations have been growing (and at different rates in each economy), the 
income-per-person curves rise at different rates than those showing incomes 
only. Furthermore, even in the absence of such obscuring simultaneous 
changes that may lead to possible misinterpretations of upward-sloping out- 
put curves, we should remind the reader that national output, being a very 
inclusive aggregate, is far from being a unique measure of growth. Not only 
the changes in the many subdivisions of output, as briefly discussed below, 
but also the concomitant changes in sociological, political and psychological 
welfare that cannot easily be evaluated with the measuring rod of money, 
must be individually considered. To deal with this last point is beyond our 
commission, but in the pages that follow we discuss briefly the adjustment 
of the national output measurement for the changing price level and the 
change in population, and we refer briefly also to the changing subdivision 
of the total national product. 


FOOTNOTES TO TABLE 2. 1 


a Very approximate. 
b New series begins. 
c Average for five-year period. 


Sources: U.K.: 1909-45: A. R. Prest, ‘““National Income of the United Kingdom, 1870-1946”, Economic 
Journal, March, 1948, Table II. 
1946-54: Central Statistical Office, National Income and Expenditure, 1955 (G.N.P. at factor 
cost less depreciation as shown on page 66. See notes, p. 66). 
See also J. B. Jefferys and D. Walters, ‘““National Income and Expenditure of the United 
Kingdom, 1870-1952’’, in S. Kuznets, ed., Income and Wealth, Series V, Cambridge, 1955, 


Table I. 

U.S.: 1909-28: J. F. Dewhurst and Associates, America’s Needs and Resources, 1955, 
Appendix 4-2, Table A: ‘Gross national product . .. based on unpublished data from Simon 
Kuznets’’. 


1929-53: U.S. Dept. of Commerce, Survey of Current Business, National Income Supplement, 
1954 and February, 1956. 


Canada: 1911-20: J. J. Deutsch, ‘““War Finance and the Canadian Economy, 1914-1920’, 
Canadian Journal of Economics and Political Science, November, 1940, pp. 538-39. Estimate 
here is total income produced plus net interest, etc. from abroad, plus an estimate of residential 
rents derived by carrying back a series for 1920-26 (below) on an index of the dwelling stock 
adjusted by the rent component of the cost of living index. 


1921-25: Monthly Review of Bank of Nova Scotia, D. C. MacGregor, November, 1935, Table 
II. To “unadjusted national income” we added net income from abroad and rental value of 
homes. The estimates for 1921-25 were adjusted downward to link them with the official 1926 
figure. This adjustment also brought the estimates into agreement with those of Kenneth 
Buckley, Capital Formation in Canada, 1955, p. 135. 


1926-55: National Accounts, 1926-1950 and National Accounts, 1950-1955. 
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First we may adjust national output data to attempt to remove the effects 
of the changing general price level, the increase of which is indicated by the 
indexes in Table 2.2. It is surely unnecessary to defend the assertion that 
prices have been rising; few facts could be more familiar than that the pur- 
chasing power of a unit of currency has been secularly declining. This 
tendency was obscured by the nineteenth century’s long low waves of in- 
creasing and decreasing prices, and by the rapid rise and slow decline during 
the 1920’s; but underlying the whole long period we may discuss, in retro- 
spect, mainly alteration between periods of more and less rapid price in- 
crease. Our table refers to Canada, but the American and British records 
would show the same tendencies. 


Table 2. 2 
CANADA: PRICE INDICATORS, SELECTED YEARS, 1871-1955 
(1949=100) 
Implicit price deflators 
Consumer Wholesale Non-residential 
prices prices G.N.E. construction 
LS )7il eee seca — 41.0 
LS Sites Sncre cts — 36.5 
Roh Dass Brat tance — 33.8 
170 bet ie betes Ae — S25) 
POM Tae eee — 40.9 
NOM Shae hore ates 49.2 42.1 
ODM Serccuna eet 80.9 W235 
192 Guutcrteweers 15.9 65.7 69.3 60.2 
120 rear, ei 75.8 62.8 69.8 63.3 
1932). cae or 61.7 43.8 56.7 54.0 
1936.5 caarmer . 61.1 48.8 58.9 55.3 
OA Sane ee 69.6 58.7 66.5 63.3 
POA GRRE re arate Tile 70.0 Taleal Gen 
1949 Pern dete ons 100.0 100.0 100.0 100.0 
OS ee ss ard hans SEF (DALI 114.1 118.8 
PO SS chee aes 116.2 109.4 1223 131.8 
Sources: Implicit price deflators: National Accounts, Income and Expenditure, various years, converted 


to 1949-=100. 


Wholesale and consumer prices: Prices and Price Indexes 1949-1952, Tables 1 and 20; and 
Canadian Statistical Review, 1955 Supplement, converted to 1949=100. 


Although we shall, immediately below, adjust our G.N.P. series to re- 
move the misleading impression of output growth given by such rising prices, 
we must admit that in so doing we may be destroying some of the most im- 
portant evidence about economic growth. For economic growth may help- 
fully be regarded as a condition wherein a rapidly rising force of demand 
meets a lagging force of supply, so that in the markets for goods and services 
the excessive demand continually pulls prices upward. It is probable that 
such an environment of rising prices favours the implementation of new 
ideas and methods, and the exploitation of new discoveries; and the central 
part played in such circumstances by the inventor, the prospector, the inno- 
vator and indeed the commercial adventurer is not to be denied a place in 
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the pattern of economic growth. Yet even when this innovating role is 
properly emphasized, attention cannot be limited to statistical records of 
production measured in current prices, nor to the prices themselves. 


If the current-price G.N.P. figures be divided through by an index of 
prices, much of the effect of the price increase on the output measurement 
may be excluded. Although such deflation, as it is called, produces only an 
approximation to the measurement of the annual output as it would appear 
if prices did not change, it does help to provide a useful impression of the 
changing supply of real goods and services. We present measurements de- 
flated in this way in Table 2. 3 and Chart 2. 2 for the same three economies. 
The statistics are shown as index numbers (based on 1926) in order to elimi- 
nate the confusion arising from the use of different currencies in the three 
countries. While the apparent harmony of the rates of increase of these 
measures of real national product (as revealed by the slopes of the lines on 
the semi-logarithmic chart) is not now as marked as it was for national 
product measured in current prices, there is nevertheless some evidence that 
the rates of growth of the real volume of national output in Canada and the 
United States have for significantly long periods been nearly equal. The rate 
of growth of output in the United Kingdom, however, now appears to have 
been somewhat slower than in the other two economies. 


Such measures of the national output of a whole economy, adjusted for 
changes in the price level, are we believe among the most important and 
useful evidences of economic growth available. They have their short- 
comings, of course. Not least of these is the unfortunate impression of uni- 
formity conveyed by aggregates, concealing diverse simultaneous rises and 
declines of individual sectors and regions within the economy. 


To some students of economic growth, indeed, the long-run changes in 
the division of the national output according to the industry (or group of 
industries) producing the various goods and services represented in the 
aggregate are so highly significant as to become the central subject of re- 
search, speculation and controversy. For example, it was argued by German 
economists of the nineteenth century that all economies passed through a 
series of stages which could be clearly identified by the predominance of 
certain types of economic activity at any given time. A related view has in 
our own time been espoused by Mr. Colin Clark in the Conditions of Econ- 
omic Progress, London, 2nd edition, 1952, and the Economics of 1960, 
London, 1943, and by Mr. A. G. B. Fisher in Economic Progress and Social 
Security, London, 1946, and elsewhere. Their theories are based upon obser- 
vation of such tables as 7. 9 and 7. 10, in Chapter 7, where the progress of 
the proportionate size of output, labour and capital in each of the main 
industrial sectors of the economy is set out, and upon the comparisons of 
the proportions with those in other countries. It will be seen, for example, 
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Table 2. 3 
NATIONAL INCOME AND PRODUCT AT CONSTANT PRICES, 
1875-1955 
(indexes, 1926100) 
United Kingdom United States Canada 
Index of net national Index of G.N.P. at IndexofG.N.E.at Index of G.D.P.at 
expenditure at factor market prices market prices factor cost 
costa 

(1) (2) (3) (4) 
LS ieeoer 42 a 
TSSOmeer 46 — 
ike oie 54 — 
SOU eer 63 25 (28) 
1S95 eee 73 — 
1900.... 81 37 (41) 
1905... 87 43 (50) 
1909;.... — 62b 
{9108ee. 94 63 
Mes 6 — 68 
ONY ie 97 — 
L910 see — 79 
1920 ee 95 el 
1925s 100 — 
192 Guerre — 100 100 100 
WPT 5 a. a 102 108 107 
192 8eee — 102 116 115 
19295 — 107 114 111 
19302 109 97 112 109 
ORY 5 we — 91 96 98 
1932 eae — 77 89 92 
193 37.eees — 74 82 83 
1934.... — 81 92 90 
193 eee 123 92 100 96 
193 6am — 102 104 100 
13a — 110 115 109 
1938.... — 105 116 110 
193955..: — 113 27) 118 
1940.... 142 121 145 135 
1941 ee. — 142 165 153 
1942 eee — 160 199 182 
1043 ee — 179 205 184 
1944..,. — 192 210 196 
1945.... 152 189 202 179 
1946.... — 167 199 178 
1947 ook. — 167 201 178 
1948... — 175 208 179 
1949.... — 173 214 183 
SSOP 1626 190 228 195 
LOS ieee — 203 241 208 
NOS 2iaanie — 211 EST 218 
LOSSh ae —- 220 267 227 
1954 See 183 a, gpPes 258 221 
WES), oc a 263 283 240 


See following page for footnotes. 
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that the proportionate size of agriculture has declined, while that of manu- 
facturing has increased. This is congruous with the generalization of Messrs. 
Clark and Fisher that the pace of economic growth can be indicated by the 
rate of decline of the relative position of agriculture and by the simultaneous 
increases in manufacturing output and service industries’ employment. In- 
deed, the rise of the service industries has become for some writers one of 
the most important aspects of economic progress. They argue that as the 
proportion of the labour force that is in agriculture declines, the rising in- 
come from manufacturing employment leads particularly to the simultaneous 
increase in the demand for such services as transportation, communication, 
trade, finance, insurance, government and personal services. That something 
like this has happened in Canada may be seen in Table 2. 4 wherein labour 
and output in the service industries, defined approximately as above, are 
shown to have grown faster than those of the whole economy. This, of 
course, does not prove the point; indeed the evidence of the percentages for 
gross fixed capital points in the opposite direction. We must postpone further 
discussion of individual industries; we wish here merely to illustrate the 
approach of those specialists who visualize the whole process of growth and 
development as a gradual movement of economic activity from the primary 
to the secondary and tertiary sectors of the economy. 


Table 2. 4 
SERVICES" IN THE CANADIAN ECONOMY 
(percentage of total) 
1927-29 1945 1955 
average 
Civilian labour force............ 36.5 39.6 46.6 
Gross domestic product ......... 33.8 40.4 41.9 
Gross tixedicapitalae. . ae n.a.b 66.5 Syl? 


a Services” are here regarded as transportation, storage, communication, trade, finance, private 
Sefvices, civilian government and community services. Housing services—residential rents and 
the stock of houses—and armed forces are excluded from both “services” and the “total 
economy” in the calculation of these percentages. 


b n.a.—not available. 


SOURCES: Column 1: Chap. 7, Tables 7. 1 and 7. 2. Col 2 : i 
Chap. 6, Appendix B, Tables 6B. 2 and 6B. en and 3: Chap) 1 ae 


FOOTNOTES TO TABLE 2. 3 


a Figures are for ‘‘centre years’? of Overlapping decades. 
b New series begins. 


Sources: U.K.: 1875-1952: James B. Jeffer . i i 
: ) a > ys and Dorothy Walters, ‘‘National Income and Expenditure 
of the United Kingdom 1870-1952”, i 5 ir i 
bridge, 1955, Table ee 70-1952”, in S. Kuznets, ed., Income and Wealth, Series V, Cam- 
1952-54 (C.S.0.): Nationai Income and Expenditure, 1955, Table 12. 


U.S.: 1890-1920: Council of Economic Advisers, A i L i 

: , Appendix to Report of Joint Committee on 
pe ne Report, 1950, p. 84; 1909-55, Joint Committee on the Economic Report, 1954, 
Be ot € parenthetical figures are alternative estimates from Raymond Goldsmith, 4 Study 
oJ Saving in the United States, Princeton, 1955, Volume III, Table N-2. ; 
Canada: 1926-55 (G.N.E.): National Accounts, Table 3 (converted to $ 1949). 
(G.D.P.): Chapter 5, Appendix F. 
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The dimensions of the growth of real national product of the economy 
and the divisions of it which may be examined, are legion—we shall consider 
other categories of output and expenditure below. We wish now, however, 
to turn to measures of the population and of the labour force. 


U.K. 
U,S. CANADA POPULATION GROWTH 1850 - 1950 CHART 2.3 
(MILLIONS) 
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Source: Table 2.5 


Table 2. 5 
POPULATION GROWTH, 1850-1950 


United Kingdom 2 United Statesac - Canada b 


Census Year Population Annual Population Annual Population Annual 
(thousands) increase (thousands) increase (thousands) increase 


(percentage) (percentage) (percentage) 
US Slee ener. 22,259 — 23,192 — 2,436 — 
MoXO) Le ge ole oe 24,525 0.97 31,443 3.09 3,230 2.86 
LST eet as 27,431 eS 38,558 2.06 3,689 1.31 
Roses cals a be © 31,015 1.24 50,156 2.66 4,325 1.60 
SO eres 34,264 1.00 62,948 2.30 4,833 1.12 
OO en aero & 38,237 1.10 75,995 1.90 Sy 87! 1.06 
LOT are ea 42,082 0.96 91,972 1.95 7,207 2.93 
ODA Le estore 44,0234 0.46 105,711 1.44 8,788 2.00 
LO Sree or 46,0624 0.46 pals 1.47 10,377 1.68 
OS ee eae. — — 131,669 0.70 11,507 1.04 
OS TN cre 50,225 0.43 150,697 1.36 13,648 UP? 


a U.N. Demographic Yearbook, 1955, T4. 
b Chapter 4, Table 4. 1. 
c U.S. data apply to 1850, 60, etc., not to 1851, 61, etc. 


d Estimated by adding data for England, Wales and Scotland to a linear interpolation for 
Northern Ireland. 
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2. Population, Labour Force and Productivity 


What has been the relation between changes in the supply of output and 
changes in the number of those who consume and produce it? There is much 
evidence on the rate of growth of population. In Table 2. 5 and Chart 2. 3 
the rapid increase in the number of Canadians is compared with the growth 
of population in the United States and the United Kingdom. It is clear that 
the combined forces of net migration and of high birth rates and falling 
death rates have produced a net rate of increase for Canada higher than that 
of either the United States or the United Kingdom, at least since 1911. 
(Further discussion of population change for Canada alone is to be found 
in Chapter 4.) 


Has this increase been more or less rapid than the supply of goods avail- 
able to feed, clothe, shelter and transport the population? This classic ques- 
tion may most easily be answered by reference to Table 2. 6 and Chart 2. 4, 
which show the ratio of real national expenditure to population for the three 
economies from 1926 to date. It will be seen that in all three countries the 
ratio has not only been rising, but at remarkably similar rates, especially as 
between Canada and the United States. The significance of the similarity in 
rates of growth of output per capita we must put aside for discussion in 
Chapter 3; for our immediate purposes it is sufficient to suggest that in these 
economies the increase of the ratio indicates there has been a faster rate of 
growth of output than of population. 


The real output of the economy may be compared not only with the size 
of the population that uses it, but also with the size of that portion of the 
population that produces it. For the labour force is certainly not the whole 
of the population, nor is it even necessarily a constant fraction of it. To 
demonstrate this latter point we may begin with an important source of 
difference between population and labour force growth rates, namely, the 
changing age and sex composition of the population. Chart 2.5 illustrates 
graphically how the percentages of the male and female populations in the 
various age groups (as indicated by the length of the bars) may change. The 
difference between the pleasing symmetry of the Canadian population pyra- 
mid in 1901 and its irregularity in 1951 is the outcome of a variety of forces: 
low birth rates in the 1930’s; the recent arrival of immigrants in the age 
group 20-39; the falling death rate among infants and the increasing ex- 
pectancy of survival in the age groups 70 and over. 


The proportion of the population over 14 years of age changed from 
65.7% in 1901 to 69.6% in 1951; the labour force is usually reckoned to be 
drawn only from persons 14 years of age and over. In Table 2. 7 we show 
comparative data on the labour force as a percentage of the population over 
13 years of age. It will be seen that there has been no significant change in 
the United States’ figures, but a perceptible decline in those for Canada. A 
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Table 2. 6 
REAL NATIONAL EXPENDITURE PER CAPITA 
(index 1926=100) 

United Kingdom United States Canada 
192.6: 2a 1004 100.0 100.0 
1929-7 ees 1064 103.4 105.4 
[93 6meee ee 115a 93.8 88.9 
1939.2 eee 131a LORS O52. 
[945 aNe eee : 136a 158.7 156.9 
(947 Aosterene — 135.9 io Bey 
1949) 2 eee 138a 136.5 149.1 
(950. ee 142 147.1 155.4 
19512 ae eee 146 154.4 161.0 
19525 eee 140 1577, 166.9 
1953.0 eee. 149 161.2 169.2 
[SS 4 cae eee 154 156.1 159.2 
19553 eee — 164.6 169.8 


a These estimates are for central years of decades 1920-29, 1925-34, etc. The 1924-25 estimate 
has been adjusted upward for 1926=100. 


Sources: U.K. 1926-48: James B. Jefferys and Dorothy Walters, ‘“‘National Income and Expenditure of 
the United Kingdom, 1870-1952”, in Kuznets, op. cit., Table IIIf. 


1948-55: C.S.0.: Annual Abstract of Statistics, 1955, Tables 6 and 290 (population inter- 
polated 1948-51). 


U.S.: G.N.P. (in 1947 converted to 1949 prices) from U.S. Department of Commerce, Survey 
of Current Business National Income Supplement 1954, p. 216, divided by Bureau of Census 
estimates (for July 1) of population including Overseas armed forces. 


Canada: National Accounis, Income and Expenditure 1926-50 and 1950-55 Table 3 (converted 
to 1949 dollars) divided by D.B.S. inter-censal estimates of population. 


more detailed analysis requires examination of membership rates (ratios of 
labour force size to population) by age group and by sex; comparative figures 
for Canada and the United States are shown in Table 2. 8. It will be noted 
that in the United States the decline in labour force membership among 
younger and older men has been offset by an increase in the membership 
rates among women, particularly those whose families may be presumed to 
have grown up. In Canada this offsetting has not proceeded to nearly the same 
extent. Finally, we show ratios of the labour force to the entire population 
for Canada, the United States and the United Kingdom in Table 2.9 and 
Chart 2. 6. These data reveal a rather remarkable long-run constancy as far 
as the United Kingdom and the United States are concerned, whereas the 
shorter run of figures for Canada suggest first an increase and then a de- 
crease in membership rates. 


If such evidence were all that were available we might be able to con- 
clude that changes in output per capita would have much the same trend 
as Output per worker since workers appear over the long run to be a fairly 
stable portion of the whole population. However, we must next recognize 
that while workers and total population seem to be increasing at about the 
same rates, the hours of work contributed by the workers are rapidly de- 
clining. Detailed evidence on this subject is to be found in Chapter 5 and 
we will not enlarge on it here. The data are summarized in Table 2. 10 
which shows in column 1 the average weekly hours of work of employees 
in industry, excluding therefrom all government and community service. 
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Table 2. 7 


THE LABOUR FORCE AS A PERCENTAGE OF 
THE POPULATION 14 YEARS AND OVER 


United States 


Canada 
56 — 
56 58 
5B) 57 
56 55 
57 54 
Si 54 
57 52 


Sources: U.S.: Joint Committee on the Economic Report, October, 1954, p. 33. 
Canada: Ratio of total civilian labour force to non-institutional civilian population 14 years 
of age and over, Canadian Statistical Review, 1955, Supplement, 1931-45, June 1 estimates; 
1946-53, average of quarterly or monthly estimates. 


Table 2. 8 

LABOUR FORCE MEMBERSHIP RATES 

(percentage of age group in the labour force) 
(a) Canada 
Males Females 

14-19 45-64 65 14-19 45-64 65) 
1946... ere eee ae 60.4 93.4 47.5 37.8 15.3 5.0 
IQAS » oo ee ae eee ee 58.1 93.0 42.9 B51 15.4 4.7 
|S ey Waren Valea ors coy o ca eee Dosa 92.1 37.8 34.2 17.0 4.0 
Rea) aes, «ram eM Pay Sy Gr 91.8 34.6 seh, bye 3.6 
OSS 5. ak Ree eee 48.6 91.7 32.4 32.9 18.8 3.9 

(b) United States 
E940 5 MOR ae a ee ees tee 38.4 90.0E 43.3 19.9 21.6a 6.7 
LO5O Be echt nee 47.5 91.0E 45.0 26.4 32.9 9:5 


a Weighted average of rates for 45-54 and 54-64 using 1950 weights (from P-5031). 


Sources: Canada: Chapter 4, Table 4. 21, below. 


U.S.: Bureau of Census, Current Population Reports, P-50:42, p. 8. : 


The U.S. data differ from the Canadian in that they includ 5 insti 
: Apia e the armed for s = 
tional population in the population aged fourteen or more. Z pet aaa mstita 
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Table 2. 9 
THE LABOUR FORCE AS A PERCENTAGE 
OF THE POPULATION, 1850-1953 
United Kingdom United States Canada 
occupied persons gainful workers civilian labour 
force 
18512 ee ee — 32 
1861 i ee ATS 33.5 
LS 71 ee. eee ee eee 47.5 3315 
1881.05 eee 46.5 34.7 
18912... .ae ee ee ee 47.0 SM/ol 
1901 ee ean 46.0 38.3 
[911 see eee 46.5 BO 
1920.5 2icot eee — 39.4 
1924 ox, Ane ne ees 45.5 — 
1926. tot ba eeene — ae 35.7¢ 
1929 55 eee — — 37.7¢ 
193.1: fee 47.0 38.6 38.5 
19392. 2.5. eee — — 40.6 
94 each a ee — 40.5 — 
1946.2%:.. 2) See — — 39.4 
1949) 5d ee 43.0a — 38.0 
1951.5. 45 eee 44,0a 41.9b 37.4 
19533. /.cls cunt 44.0a 40.0 36.4 


a Employed civilian labour force. 

b Census civilian labour force. 

c Civilian persons with jobs. 

Sources: U.K.: Occupied persons, 1850-1911: Phelps Brown & Handfield-Jones, Oxford Economic 

Papers, October, 1952, from Bowley, Wages and Income in the U.K.; 1924-31: Phelps Brown 
& Weber, Economic Journal, June, 1953, from Bowley, Studies in the National Income. Em- 
ployed civilian labour force, 1949, 1951 and 1953: Canadian Statistical Review from Annual 
Abstract of Statistics. Population: U.N. Demographic Yearbook 1955. 


U.S.: Gainful workers, N.B.E.R., 1850-1940: Table D 47 Historical Statistics of the United 
States, 1945; Civilian labour force, 1950: Table D 15 Historical Statistics of the United States, 
1952. Population: U.N, Demographic Yearbook. Data apply to 1930, 1940, etc. and not to 
1931, 1941, as shown. 

Canada: Civilian persons with jobs: Chapter 5, Table 5.1.; Civilian labour force: D.B.S., 
Reference Paper 23. (Data for June 1 to 1946, annual average thereafter.) Population: D.B.S., 
Reference Paper 40. 


The pronounced decline in hours of work shown in the table may first 
be viewed as an increase in leisure. More leisure and more final goods and 
services are alternative fruits of improvement in the productive power of the 
economy. Let us attempt to measure the value of the leisure which Can- 
adians have gained as their hours of work have fallen. We may borrow the 
method used by Simon Kuznets in his “Long Term Changes in the National 
Income of the United States of America since 1870.” He described his 
method as follows: 


“The reduction in standard hours obviously means an increase 
in leisure. Since we cannot assume that the latter was 0 during the 
first decade, some estimate of leisure has been made—by assuming 
hours available for work and deducting them from the standard 
work week. The assumption made here is that the initial standard 
work week provided full engagement through six days of the week, 
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and that weekly leisure amounted to a sixth of the working hours. 
This implied that the maximum work week standard was 78 hours; 


and that the reduction in the work week would increase leisure, as 
standard hours would be subtracted from a constant diminuendo of 


Thorens 
Table 2. 10 
HOURS OF WORK AND “THE VALUE OF LEISURE” 

(1) (2) (3) (4) (5) 

Average Estimated “Value of “Value of Value of 

weekly weekly leisure”’ consumption” leisure + 

hours leisure ($1949 ($1949 Value of 

hours million) million) consumption 

192 Gee Spy 22.9 3,358.7 5,065 66.3% 
US PR) de ash 54.9 723) 3,632.3 5,504 66.0 
PR ooo ce 54.4 23.6 4,043.6 5,874 68.8 
1929 Sra 54.4 23.6 3,888.1 6,110 63.6 
1930 Ree 52.9 Spi 4,183.8 5,896 71.0 
CBW erect (52.6) 25.4 3,805.6 5,609 67.8 
1932 )5 aehone: (52.3) Dei 3,648.8 5,224 69.8 
193375 acer (52.0) 26.0 3,339.0 5,065 65.9 
1934 (51.7) 26.3 3,716.7 5,324 69.8 
LOSS eae oh (51.4) 29.4 4,447.0 5,591 79.5 
LOZ Omar (51.1) 26.9 4,262.1 5,869 72.6 
Ww eae ar (50.8) Dilee 4,689.9 6,212 ISS 
D3 Smee (50.5) Died 4,821.0 6,163 78.2 
193 9Nee (50.2) 27.8 Ane! 6,338 83.2 
1940 eon (49.9) 28.1 Gui3202 6,841 89.6 
OPN ey oie (49.8) 28.2 7,007.6 7,344 95.4 
942 ere (49.5) 28.5 8,481.7 7,658 110.8 
1943 tenes (49.2) 28.8 8,702.8 7,760 i211 
L944 Ase 48.8 29.2 9,398.8 8,338 P27 
1945 Sache 47.9 30.1 9,066.6 9,069 99.9 
1946heee 46.2 31.8 9,285.8 10,266 90.5 
LOA Tet 45.1 32.9 10,158.9 10,741 94.6 
L948 roe. 44.9 33.1 10,635.9 10,555 100.8 
949% mes 44.7 33.3 11,011.0 10,963 100.4 
L950 x 2h 44.4 33.6 11,899.6 11,645 102.2 
LSet 44,3 33.7 12,732.0 11,572 110.0 
1952 ere 44.1 33.9 13,562.2 12,237 110.8 
195350 an: 44.1 33.9 14,104.5 12,927 109.1 
IOS 4 ee 43.7 34.3 13,977.5 13,262 105.4 
USS Ste ee 43.7 34.3 15,221.4 14,300 106.5 


Sources: Col. 1: Chapter 5, (with interpolation 1931-44)—for industry only (excludes government and 
community services). 


Col. 2: 78 hours — column 1. 
Col. 3: G.D.P. x (Col. 2/Col. 1). 
Col. 4: National Accounts. 


Kuznets then assumed that the possible effects of the lack of leisure on 
the quality of labour and on technological advance would be small, and con- 
cluded that the value of an hour of leisure is equal to the value of an hour 
of work. 


1Simon Kuznets, ‘“‘Long-Term Changes in the National Income of the United States of America since 
1870”, in Income and Wealth of the United States, Trends and Structure, Income and Wealth, Series II, 
Cambridge, 1952, p. 64. 
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In our own calculations, shown in part in Table 2. 10 we make the same 
assumption. For example, in 1926, since average weekly work was about 
55 hours, the estimated weekly leisure was about 23 hours. In other words, 
leisure amounted to 41% of the hours of work. In column 3 we show this 
percentage of the Gross Domestic Product at factor cost for each year, which 
we may here label the “value of leisure”. In column 4 we show the value of 
consumption in constant (1949) prices and in column 5, the percentage that 
our value of leisure is of the market value of consumption goods and ser- 
vices. It will be seen that column 5 rapidly approaches 100%. That it does 
so in 1949, the base year of our price indexes, is coincidental. While the 
basic assumptions made in this calculation are open to a good deal of 
question, and indeed are merely notional, it is inescapable that the choice 
of Canadians is increasingly in favour of taking part of their increased oppor- 
tunities for income in the form of leisure rather than in consumption of 
goods. A more extreme and unqualified way of putting the conclusion would 
be to say that Canadians have now reached the point where the value of the 
leisure which they receive is equal to the value of consumer goods and 
services. 


The foregoing discussion of hours of work has considered leisure as an 
alternative to consumption, which it undoubtedly is. Increased leisure may 
also be viewed as a lessening of the labour input into the industrial economy, 
and we now turn to examine the question: Has the total supply of hours put 
forward annually by the working population declined rapidly per person? 
We have already seen above that the number of workers, as a percentage 
of the population, has been declining in Canada but has been increasing 
slightly in the United States. As will be seen in Chapter 5, we believe that the 
Canadian working percentage will also increase in future years. At the same 
time as these changes in labour force in relation to the population have been 
going on, hours of work have been declining. We may then ask, what is the 
net outcome of these two forces? If hours of work have been falling, and 
the tendency of the population to belong to the labour force has also been 
falling, we must find a decline in the total annual supply of hours per capita 
offered to industry. On the other hand, if as in the United States there has 
been a tendency for the labour force to increase as a proportion of the 
population, it may be found that the supply of hours per capita actually rises. 


A statistical answer to the question is offered in Table 2. 11 for the 
United States and Canada. In columns 1 and 4 the workers of labour force 
as a percentage of the population is shown. In column 2 we show the average 
hours of work. These hours have been generalized from industry or private 
business to cover the whole economy, including government. Columns 3 and 
6 are indexes which show the supply of hours per capita over the whole 
period, taking 1949 as 100. 
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Table 2. 11 
HOURS OF WORK AND “SUPPLY OF HOURS PER CAPITA” 
United States Canada 
(1) (2) (3) (4) (5) (6) 
Workers as Supply of Workers as Supply of 
Vis of hours per % of hours per 
population Hours capita population Hours capita 
(index) (index) 

Nes) iio. 5 cic B32) 69.8 138.6 
TS6l ete ae 335 68.0 136.2 
LS7lereere 33.5 65.4 131.0 
1SSiee asa: 34.7 64.0 132.8 
189 )ee ee 37.7 61.9 139.5 
LOO Tees 38.3 60.2 137.9 
LOTT ee 39.9 Sel 131.5 
1920 wee 39.4 49.7 117.1 
1924ARee. a a eee 
19262 eon — — = S50 55.1 115.8 
1929 ies. s — — — Sie 54.4 120.7 
193) mere 38.6 45.9 105.9 38.5 (51.0)e 115.6 
19390 ne —_ — — — oe 
194 Tees 40.5 44.4 107.5 — —- aaa 
1946;-25. 40.5 42.6 103.2 39.4 46.2 107.2 
1949...... 41.5 40.3 100.0 38.0 44,7 100.0 
dow ES -cchors 41.9 40.5 101.5 37.4 44,3 97.5 
LOS3 feet 40.0 40.1 95.9 36.4 44,1 94.5 


e: estimated by extrapolation from 1930. 
Sources: Columns 1 and 4: Table 2. 9. 


one oar J. F. Dewhurst and Associates, America’s Needs and Resources, 1955, Appendix 


Column 5: Estimated hours of work for industry, Chapter 5, Appendix F. This series 
excludes government and community services, but it is assumed here to cover those sectors. 
Columns 3 and 6: Hours x (Workers/Population), with 1949—100. 


Because the series is longer, the American data are perhaps rather more 
interesting. We see that there was from 1850 to 1930 a pronounced decline 
in index of the supply of hours per capita. Since that time, however, the 
decline has slowed, and it remains to be seen whether the evident increase 
in column 1 will overtake the decrease in column 2, so that the index in 
column 3 will commence to rise. 


The outcome for Canada is very similar, although the index for 1931 is 
higher than that of the United States. Since 1940, however, the decline in 
the index has been very similar to that of the United States, although the 
values in columns 4 and 5 are quite different. We may anticipate that the ratio 
in column 4 will soon begin to rise as older workers remain on the job and 
women join the labour force. But the hours of work can be expected to 
decline to at least the present American level. (Incidentally, it is a matter of 
interest that the supply of hours per capita in absolute terms is almost the 
same for Canada and the United States for the period 1949 to 1955, although 
Canadian hours are higher and labour force membership is lower.) 
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We conclude that although the rate of increase of the population as a 
whole may not be too unreliable as an indicator of the rate of increase of 
the labour force, it is not, because of the decline in average hours of work 
per worker, a satisfactory indicator of the growth of man-hours of labour 
input in the economy. For this reason, in the discussion of the theory of 
growth to be found in Chapter 3 and in our forecasts in the succeeding 
chapters, we concentrate our attention as much as possible on the increase 
in the labour force adjusted for the change in hours of work. 


As a digression we should point out that the supply of labour in an 
economy like Canada, even when adjusted for changes in membership rates 
and in hours of work, is a faulty indicator of the supply of labour unless a 
further allowance is made for the seasonal nature of work in many indus- 
tries. Chart 2. 7 shows the seasonal pattern of employment in 1926 and 
1949 for a composite of the main Canadian industries. It is surprising 
that, although the levels alter, the pattern has not greatly changed. The 
widely fluctuating line shows the seasonal pattern of employment in logging 
in a recent year. The growth of the importance of many such seasonally 
affected industries means that there will probably long be a pronounced sea- 
sonal fluctuation in Canada’s annual output. Seasonality may have two effects: 
on the one hand it may enable workers to work at alternate seasons in dif- 
ferent industries; but on the other hand it may mean that larger numbers of 
people are temporarily without work while waiting for the appropriate season 
for their employment. But a digression on seasonality would require a serious 
diversion from our main theme and we can say no more about it here. 


The title of the study refers to output, labour and capital; having now 
discussed the record of growth in the first two of these, we turn next to a 
derivative statistic, namely the ratio between output and man-hours of labour 
input. This ratio, output per man-hour, is often referred to somewhat in- 
cautiously as the productivity of labour. 


Most researchers who have analyzed economic growth, whether with the 
object of forecasting or not, have made some use of estimates of output per 
man-hour. It is a key statistic, and we shall ourselves utilize it frequently in 
the chapters which follow. But output per man-hour for the whole economy 
Is not an easy concept with which to work, largely because it is a ratio 
between two aggregates; its use seems to suggest that the entire experience 
of industry and the labour market in a given year can be reduced to a 
single number. Changes in the ratio actually reflect all the interrelated 
effects of changes in the population and in its age and sex composition 
in the skills and aptitudes of the labour force, in hours of work, in the 
division of final demand between types of product, in the distribution of 
output and input among industries and regions, in the availability of re- 
sources and energy, in the march of technology, to mention but a few. In 
iva Vie a summary Statistic, useful just because it is a summary, but 
sale man Miaeoe by changes that are exceedingly complex in source 
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Table 2. 12 
OUTPUT PER MAN-HOUR 
United Kingdom United States Canada 
(Index, 1907 = 100) (G.N.P. in 1953 dollars) (G.D.P. in 1949 dollars) 
Chiefly manufacturing Private Private Industry Business 
non-farm (includes (non-farm) 
farm) 

L907 ence 100M — — 

[908k — 1 = 

1909 See — = =o 

110%. — 1.064 1.190 

191i ae — 1.072 1.220 

1S) As ed — 1.145 1.285 

HOV Bere ooo 114c 1.123 1.276 

1914 ee ee — ELS 1.290 

DOTS rere — 1.116 1.233 

LLG meee — 1.130 1.268 

ON ert ae — 1.107 1.226 

Hea i on — jetta 2 1.244 

[DLO Rae ee — 1.206 1.367 

19207 eae — 1.205 1.381 

192 reir — 1.189 1.366 

1922 eer — 1.284 1.474 

1923 hae: — 1.347 1.530 

1924 eee 142MR 1.372 1.583 

L925 Frere 150C 1.442 1.657 

1926s aston — 1.457 1.673 78 98 
OP Bhs siachalc ~- ‘ 1.463 1.649 .80 1.00 
1ODSia ie — 1.463 1.666 84 1.04 
1929 eee — 1.487 1.678 77 1.02 
O30 eee -— 1.443 1.649 .80 98 
193 Ieee — 1.482 1.709 

1932 ent — 1.415 1.650 

1933 eeee — 1.383 1.620 

L934 Nancie — 1.510 enti) 

3 Sie coe — 1.621 1.884 

193652 2. a 1.668 1.935 

MOB eae ioe — NEA 1.974 

193 Seas 177CR 1.760 2.013 

L939 dei. oe — 1.816 2.072 

1940...5... — 1.905 2.166 

L941 Reeecne — 2.007 2.240 

L942 Ree = 2.009 2.218 

OAS ee chee — 2.029 2.245 

1944...... — 2.169 2.410 

1945 Se — 2.242 2.486 a2 1.41 
LOAG None — 2.148 2.346 eal 1.38 
LAT ae 190C 2.125 2.303 1.16 1.40 
LOA Sear 203MC 222i, 2.386 1.20 1.44 
1949 Aca e 214E 2.302 2.478 122 1.45 
1OSO sere 222E 2.474 2.627 1.30 1.49 
WEN Ee can ae 227E 2.485 2.652 1.36 ieoy! 
Opa A ae 222E 2555 DY TPA 1.42 1.55 
LOSS ie 232E 2.641 2.804 1.46 1.61 
LOS A ee ee 244E — = 1.44 1.65 
195 eas — nae 2 1.55 1.70 


See following page for footnotes. 
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We mentioned that output per man-hour is sometimes referred to as the 
productivity of labour. It is a famous generalization in economics that ceteris 
paribus the average product of labour will decrease as the number of men 
employed increases. It has been a matter of anxious consideration by econ- 
omists and statisticians whether the “other things being equal” qualification 
is an important one; that is, whether the change in the economic environ- 
ment brought about by such forces as the progress of science and new re- 
source discoveries are strong enough to offset the tendency to diminishing 
returns. The data we present in Table 2.12 on output per man-hour in 
Canada, the United States and the United Kingdom suggest that the offsets 
are very powerful indeed. It is quite clear that in these countries there has 
been a continuing increase in output per man-hour; that is, that diminishing 
returns from existing resources, the shortening of hours and the reduction 
of labour force membership rates have been offset by the gains from ad- 
vancing technology, resource discoveries and improving personal efficiency. 
Is there evidence of retardation in the growth of productivity per man-hour? 
Do the rates of growth fall over time? To put it another way, does the 
logarithm of output per man-hour, plotted against time on the horizontal 
axis, follow a straight line sloping upward or a trend that is gradually 
curving toward the horizontal? Examination of the data for all evidence of 
retardation or acceleration clearly calls for tremendous emphasis on details, 
refinement of statistical methods, and attention to the dating of inputs and 
Outputs of various periods. (There is, as we have suggested, a large liter- 
ature on the measurement and course of productivity within the three econ- 
omies. The reader is referred to works by Rostas; by Phelps Brown and 
his associates; by Maddison; and by Burns, Kuznets, Kendrick, Abramovitz 
and other colleagues in the National Bureau of Economic Research. A rather 
impressionistic view of output per man-hour estimates for much longer 
periods can be obtained in Colin Clark.°) It was believed during the 1930's 
that the American economy was experiencing retardation in the increase of 
output per man-hour, but this belief was challenged by many statisticians; 


2°The Conditions of Economic Progress, 2nd ed., chart facing p. 280. 


FOOTNOTES TO TABLE 2. 12 


Sources: U.K.: Index of output per employee-hour in manufacturing from A. Maddison, “Output, 

Employment, and Productivity in British Manufacturing in the Last Half Century”, Bulletin 
of the Oxford University Institute of Statistics, November, 1955, Table VIII. The items 
marked M are from this table. Those marked R are interpolations based on L. Rostas, 
Comparative Productivity in British and American Industry, Cambridge, 1948. Those marked 
C are interpolations based on Colin Clark, The Conditions of Economic Progress, 2nd. ed., 
London, 1951, pp. 269-270. Clark’s figures apparently cover more than manufacturing; but 
it is doubtful that they cover all private non-farm as is suggested in U.S., Joint Committee 
on Economic Report, Trends in Economic Growth, Washington, 1955, p. 270. Items marked 
E have been estimated from the index of industrial production (Table 146), distribution of 
total manpower (Table 128) and hours worked in certain industries (Table 141 in C.S.O.: 
Annual Abstract of Statistics 1955) and linked to Maddison’s 1948 figure. The coverage of 
these three series is not the same, particularly with respect to transport. All of them cover 
more than manufacturing: mining, building and utilities are also included. 
U.S.: Joint Committee on Economic Report, Potential Economic Growth of the United 
States During the Next Decade, Washington, 1954, Table B-3, based on John W. Kendrick, 
“National Productivity and Its Long Term Projection’’, in Long-Range Economic Forecasting, 
New York, 1954; revised and extrapolated from 1951 ta 1953 


Canada: Chapter 5, Apvendix F. 
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today the consensus is that whatever reverses took place in 1930 have been 
more than made good by the rapid increases since World War II. Some 
of the relevant evidence for this conclusion is summarized by the curves 
in Chart 2. 8. The Canadian data cover a rather short period, and are 
interrupted by the hiatus of the 1930’s when data on man-hours were not 
collected. It appears, however, that Canadian experience has been much like 
that of the United States: though the rise of output per man-hour was inter- 
rupted by the onset of the depression, a subsequent acceleration has made 
retardation a matter of minor contemporary concern. Both countries’ series 
also provide evidence of the gain in productivity made from the shift of farm 
workers to other occupations: this is the chief reason for the visibly more 
rapid increase of the over-all G.D.P. in Canada than of the non-farm G.D.P. 
The United Kingdom indicator covers little more than manufacturing, but 
in this limited sector the implication is also that the retardation in the inter- 
war period has subsequently been reversed. 


The chart also suggests that while within the recent past the rate of 
growth per man-hour in Canada has been very high—probably higher than 
that in the United States—over the long run the two rates of growth of out- 
put per man-hour have been remarkably similar. We shall attempt to adduce 
a theoretical explanation of this similarity of long-run rates of growth in out- 
put per man-hour in the next chapter. 


There is also evidence in the data, reflected in the interruptions of the 
slopes of the curves on the chart, that there may be slow cyclical movements 
in the rate of increase of output per man-hour. The Canadian series is too 
brief to support this hypothesis; but the American data suggest that these 
are long waves, each beginning with the introduction of a new technique, 
following through with the widespread adoption and adaptation of the new 
technique to differing enterprises, and finally tapering off as the varying pos- 
sibilities of the invention become fully exploited. (In agricultural countries, 
such as Canada was in the early 1900’s, the word “invention” should be 
interpreted broadly to include the discovery of new land and the realization 
of the possibility of new methods of transportation and agricultural produc- 
tion.) But whatever is the explanation of the cyclical waves in the path of 
output per man-hour, they should not be allowed to distract our attention 
from the pronounced upward trend of the series, the absence of retardation 
in the Canadian estimates, and the seeming similarity of growth rates in 
separate economies. 


Another way of viewing the rate of output per man-hour is to look at the 
relationship between it and real wages. Economic theory tells us that in a 
perfectly competitive and static economy the real wage rate would corre- 
spond to the real marginal product of labour. We have no way of measuring 
these two variables with the precision required by such theory, but in Table 
2. 13 we present two Canadian indicators of the real wage rate. 
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Table 2. 13 
CANADA: REAL WAGE RATES, 1926-55 
(index 1926100) 
(1) (2) 
Real labour income Real general average wage 
per hour rate—main industrial groups 
1926 : 100.0 100.0 
1929 SARS eee eee oO 103.2 103.9 
1 O28 act Ren eae 109.7 104.5 
1929 112.9 105.2 
1930 Te ae 112.9 106.7 
1931 a 114.4 
OE PERS AMO be Mens ued = 116.9 
1933 ey — 116.3 
[OSA LE eeae aby las. fe eee a 115.8 
1935. = 118.6 
L9S.G Sie terest ee — 118.4 
1937 BOR Be sae ee Os — 123.4 
1938 Pe ae — 125e7 
L939 Fee eae eee — Te 
1940 = 29/51 
194] — 130.6 
1942 pera die Cae oe — 135.0 
1 ere iia <seelh o o see 143.9 
ee ee ee ee = 148.2 
194 Se a ee a oe, 190.3 152.0 
1946; Saree oe 190.3 161.0 
1947 ee ee 203.2 164.6 
19480. [2 Se eee fe 206.5 162.3 
1949 54. ae ee een eee 216.1 164.5 
1950).28 Rie eee 222.6 168.6 
19S) kk see ee 232.3 IDs? 
(DO by Adee ce OEE. | ened 251.6 181.7 
1953) sna eee ee 27ALO 189.8 


Sources: Column 1: Canadian labour income including supplementary labour income from National 
Accounts, 1926-55, Table 21, divided by cost of living index Canadian Statistical Review, 
1955. Supplement, Table 17 gives “real labour income’. Real labour income divided by supply 
of hours gives an index of real labour income per hour (supply of hours from Chapter 5). 


Column 2: Canada Year Book, 1955, p. 793, p. 650; converted to 1926=100, and divided by 
the C.O.L. index. See also Wage Rates and Hours of Labour in Canada, Annual Report No. 
37, Ottawa, Department of Labour, October, 1954. 


The first of the wage rate indicators, shown in column 1, is real labour 
income per hour, which we have calculated by working from national 
accounts’ data on wages, salaries and supplementary labour income, and 
adjusting them for changes in man-hours and in the cost of living index. It 
will be seen that with 1926 as 100, this series—which, it should be empha- 
sized, includes also salaries and supplementary labour income—rises to over 
270 by 1953, indicative of a very real absolute improvement in labour re- 
muneration. The other column shows the Department of Labour’s general 
average wage rate index adjusted for the cost of living. This second indicator 
includes neither supplementary labour income nor salaries. Probably for 
these reasons its rate of increase over the period since 1926 is considerably 
less than that of real labour income per hour. 
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How do these two indicators of real wages compare with output per man- 
hour? This question may be considered with the aid of Chart 2.9, which 
juxtaposes the two real wage series in the table and G.D.P. per man-hour 
for industry (that is, for the whole economy minus government departments, 
community services and residential housing). A quite remarkable parallelism 
is shown between the real wage rate series and output per man-hour, but 
the real labour income series is advancing more rapidly over time than the 
other two. The explanation for this diversity must be quite complex; it in- 
volves the difference between wages and salaries, and the difference between 
the price of the things which labour buys and the implicit price deflator for 
the output of the economy as a whole. (The latter has increased more rapidly 
than the former.) The exclusion of government from the G.D.P. series com- 
plicates the interpretation of the diverse movements of the three series; more 
important, the inclusion of agriculture, where the meaning of wages as 
against entrepreneurial income is vague, makes it impossible rigorously to 
compare the three series, even if time and resources were available. 


Our general conclusion must be restricted therefore, to the rough but 
important observation that the growth of the economy has resulted in a pro- 
nounced and fairly constant long-run increase in national output per man- 
hour of labour, and that over the long run this increase in output per man- 
hour has been, broadly speaking, matched by an increase in real wages. This 
increase in real wages, however, has been slightly more rapid than the in- 
crease in output per man-hour (a point which is consistent with the demons- 
tration offered below of the approximate constancy of the share of wages in 
the national income). Therefore, a view of growth, which identifies the 
growth of output per man-hour with the growth of real wage rates will not 
be far from the evidence of the historical record shown here. 


A few paragraphs above it was remarked that total output per man- 
hour conceals the different rates of change of productivity in the various 
industrial sectors of the economy. Though we shall refer in Chapter 7 
to changes in the relative size and growth of Canadian industrial sectors 
in some detail it might be useful to present in tabular form a comparison 
of the rates of growth of the main industrial sectors into which we have 
classified the Canadian economy. This is done in Table 2. 14 and in Chart 
2. 10. These calculations suggest the effects on total productivity of the 
total labour force employed in each of the sectors and of the different levels 
and rates of growth of output in those sectors. This is not, however, the place 
to enter upon a technical discussion of inter-industrial shifts of employment 
and intra-industrial increases in productivity. We prefer here only to empha- 
size, again, what these differences in level and growth suggest: that total 
output per man-hour is a summary statistic par excellence. It summarizes, 
and may conceal, the effects of changing labour membership rates, changing 
population structure and changing hours of work, and is affected further by 


A.SYNOPTIC VIEW OF GROWTH 


CHART 2.10 


GROSS DOMESTIC PRODUCT PER MAN-HOUR IN CANADA, BY SECTORS 
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different rates of innovations in the various sectors of the economy, different 
rates of resource discovery and depletion, different stocks of capital and dif- 
ferent attitudes to accepting risk or seeking security. It is a mistake to believe 
that output per man-hour is merely an indication of changing personal effi- 
ciency, skill or alacrity among workers. It is rather a summary statistic that 
in one way or another reflects almost every aspect of economic change. We 
shall make considerable use of it in the pages to come. 


3. Consumption, Capital Formation and Capital Productivity 


What, apart from increased leisure, have the economies gained from this 
increase in Output per man-hour? The statistical evidence shows that although 
the production of consumers’ goods and services dominates other types of 
output, each year’s output is in fact composed not only of consumer and gov- 
ernment goods and services for current needs but also of additions to and 
replacements for stocks of consumers’ and capital goods which enhance the 
capacity of the economy to supply future output. Goods for current use or 
for the enlargement of the capital stock may also be acquired indirectly by 
trading exports for imports of foreign output. But current consumption com- 
mands the lion’s share of domestic activity in the countries whose records 
we are studying: about two-thirds of each year’s output takes the form of 
consumer goods and services and, if government services are included, the 
proportion rises to something of the order of four-fifths. Moreover, as may 
be seen in Table 2.15, in the United Kingdom, the United States and 
Canada, the percentage of the current-price G.N.E. devoted to consumption 
goods has maintained a remarkable stability over the period since the data 
began. 


It is true that the percentage seems gradually to be falling. This fact re- 
flects the changing relative importance of particular items of consumer 
expenditure, the increasing importance of durable goods and some services 
and the declining importance of non-durable goods, especially some foods, 
and expenditures on shelter as well as on some services. (For further details 
the reader may consult the Commission’s study Consumption Expenditures 
in Canada.) The declining percentage of G.N.E. devoted to consumption is 
not, however, an independent event. In examining Table 2. 15 we see that loss 
of consumption has actually been the counterpart of a gain in both govern- 
ment and investment expenditure. This is fairly easily explained, although 
the lines of connection are complicated by the intricacy of financial flows. 
As time has passed the disposable income of consumers has increased less 
rapidly than the national income owing to increased rates of direct taxation 
(providing much of the finance for government expenditure) and to an in- 
creased propensity of enterprise to retain rather than to distribute its earn- 
ings (thus providing savings for investment expenditure). For this reason a 
propensity of persons to save a constant ratio of disposable income is com- 
patible with a declining ratio of total consumption to G.N.E. 
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Consumption then, is the largest and perhaps most stable component of 
national output regardless of whether that output is growing or stagnant. 
What of the non-consumed, or saved, part of output? Some evidence for an 
answer to this question, in Canada at least, is to be found in Table 2. 16, 
which we may refer to as an extended version of the savings and investment 
accounts to be found in the published national accounts.* The principal 
change we have introduced is the addition to the table of government capital 
formation for civilian purposes. The first part of the table presents savings 
by source. It will be seen that, although much statistical and analytical 
attention is usually given to personal saving, in fact business saving (includ- 
ing depreciation allowances) is probably the most important single source of 
saving, followed by government saving (represented by government surplus 
and investment expenditures), then by personal saving, and finally by net 
borrowing abroad.* It will be seen that as the economy rises to cyclical 
peaks and as it undergoes the duress of depression and the rigours of war, 
while the ratios of each source of saving to G.N.E. change, total saving does 
not reveal any long-run change in its ratio. The fact mentioned just above, 
that personal disposable income is a falling ratio of G.N.E., suggests that 
personal saving should also be a falling ratio of G.N.E., and certainly the 
evidence is not inconsistent with this proposition. 


Some saving originates abroad. Net borrowing abroad, represented by 
the difference between imports and exports of goods and services, appears 
to have been most important to Canada during the periods of its most rapid 
growth, financing both its increased capital formation and its taste for the 
somewhat more luxurious goods produced in other countries. In contrast, 
in depression, Canada appears to have been a net foreign lender; but it is as 
a borrower that she has made her mark in international financial histories.® 


It appears then that Canadian economic growth has been characterized 
by a desire or need to set aside a large proportion of the G.N.E.—between 
20% and 25%—for the purpose of capital formation. Comparison with other 
evidence such as that supplied by Simon Kuznets® suggests that this is a very 
high proportion and that capital investment in Canada runs far ahead of 
that in most other growing economies. Nevertheless, it appears also that 
there are quite wide differences in the investment ratio among countries, 
explained in part by their income and economic maturity: the rapidly grow- 
ing and mature economies show the highest percentages, less rapidly grow- 
ing countries such as the United Kingdom and France rather lower invest- 
ment ratios, while, in the underdeveloped countries where low per capita 
incomes apparently render saving exceedingly difficult, investment ratios are 


8See also Tables 7. 15 and 7. 16 in Chapter 7. ‘ : : : ee 

4However, much “foreign” lending is also included in statistics of corporate saving, an a 
differentiation between Canadian- and foreign-controlled savings by corporations in Canada is not yet 
available. . : 

5Simon Kuznets, “International Differences in Capital Formation”, Conference on Capital Formation 
and Economic Growth, New York, N.B.E.R., 1953. 

®Ibid., Appendix A. 
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very low. Such international differences are consistent with a striking uni- 
formity within each country of the ratio of total capital formation to G.N.E. 
over considerable periods of time, such as are shown in our table for Canada. 
This uniformity over time of the ratio of investment to G.N.E. in the world 
economy is not conclusively indicative of a constancy of the savings percent- 
age, for the investment of each of the countries of the world is not necessarily 
equal to its own savings as long as it is possible to import and export capital. 
However, in the following chapter and, indeed, in subsequent discussion, we 


shall emphasize the relatively constant relation between capital formation 
and national output. 


We turn now from capital formation as a use of total output to capital 
as an agent essential in producing that output. 


Until very recently it was necessary to analyze production without the 
benefit of statistical knowledge of the size and composition of the capital 
stock. However, the appearance of new data on capital formation has in- 
vited the making of estimates of the national capital stock by the “cumulation 
method”. In Chapter 6 we shall present estimates of the stock of fixed in- 
dustrial capital pertaining to the end of each year since 1926. Estimates of 
both the depreciated and undepreciated stock are shown in 1949 prices. For 
the purposes of comparison with estimates from other countries, we shall 
here discuss the depreciated or net stocks of capital. 


Industrial fixed capital consists of plant, shops, dams, transmission lines, 
railroads, machinery and equipment. With the growth of the economies con- 
sidered here the availability of saving and the increased demand for final 
output has induced business men to install more improved forms of capital, 
generally of a labour-saving variety. There has also been a direct and a 
derived demand for social capital, for housing and for larger inventories. 
Table 2. 17 presents for our three economies the fixed net capital in plant 
and machinery and equipment at constant prices for as long as consistent 
estimates are available. In each case the estimates are derived from a single 
source, so that within each country, at least, inconsistency of definition is 
avoided. The figures include not only industrial capital, but also social capital 
(housing, government and institutional stock). Since such enormous figures 
mean very little taken by themselves, we have presented them in relation 
to output as measured by the G.D.P. at factor cost. 


The longest run of homogeneous estimates are those made by Dr. Ray- 
mond Goldsmith for the United States. The data for the United Kingdom are 
less plentiful. The high value for 1938 is probably more an indication of 
depression than of a consistently high capital-output ratio previous to 
World War II. Since the war, the ratio has been remarkably steady, and 
appears to have a rather higher value than that for the United States. (It is 
difficult, however, to make international comparisons of such global esti- 
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mates without personal consultation with the authors of the estimates.) 
When we look at Canada we find that the estimates which are roughly com- 
parable with those for the other two economies begin only in 1945. The 
ratio of the net stock of industrial and social capital to the G.D.P. in 
1949 dollars shows some stability in the postwar period, with an increase 
in recent years. Most of this increase is attributable to the very heavy 
Canadian investment in housing, which is included in the social capital 
column. In industry, however, there is also a fairly perceptible tendency for 
capital to rise faster than output. As a matter of interest we have shown in 
the same table and in Chart 2.11 a highly speculative ratio between indus- 
trial capital only and the G.D.P. for the years from 1926 to 1945. It may 
be that the changes in this ratio are indicative of more inclusive changes in 
the over-all Canadian fixed capital-output ratio.7 


From these sources, from Appendix B to Chapter 6 and from the dis- 
cussion of the long-run capital-output ratio in Chapter 6, it appears to us 
that the capital-output ratio has in all three economies been declining since 
the 1920’s, but declining very slowly. This decline, it must be admitted, is 
obscured by violent cyclical movements in the ratio which reflect the appear- 
ance of excess capacity during the Great Depression and of over-utilization 
of capacity during World War II. Furthermore, this long-run decline not 
only appears to have been arrested in the last five or ten years, but to 
have been itself a reaction to an earlier long-term upswing of the ratio that 
began in the late nineteenth century. Indeed, we believe that the capital-out- 
put ratio is an approximately constant ratio in the long run in a growing 
economy; it is affected, however, by instability in its denominator over the 
cycle; and furthermore, it is subject to long and relatively gentle increases 
and decreases. These very long waves in the ratio are, it has been argued, 
reflections of changes in technology as between capital-using and capital- 
saving methods. Such changes in technique may result from changes in scien- 
tific and engineering knowledge available to industry and from the changing 
importance of various industries in the economy, some industries being 
heavy capital users, others depending mostly on labour for their output. 


However, such fluctuation takes place around what appears, from our 
limited supply of data, to be a stable level of the ratio over a very long 
period. The evidence for such stability cannot, of course, be more than cir- 
cumstantial and suggestive. But from it flows also our hypothesis, as will be 
explained in later chapters, that the change of the capital-output ratio is 
constrained by economic forces which create a “central tendency” about a 
fairly constant or normal level. These forces appear to have been in oper- 
ation both during the relatively short business cycle and over the longer 
period during which basic structural changes occur. William Fellner has 


7The same general pattern would be shown by our estimates of the gross capital-output ratio. See 
Chapter 6, Appendix B. 


45 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


9561 zS6l ar6l 


Orél 


9E6L 


7£6 | 826 xan 0Z61 


ZU'% 31V9VL *35yNNOS 


8061 v06l 0061 968 As 


| ee 
: bo 
ol 


foo NY 


sl a : 
: 3 =e 


o'z |}_-_Suo133s T4v =n 
ihn — 
wee be > te 
4 SYOLDaS TV ‘vaYNYD = 


SL 


AYLSNONI ‘WOYNVS 
“is 


ae 


S¥OLDas TAY “s'0 


Uv? LYVHS 


LNdLNO OL TWLidVD G3Xid LAN 4O OILVY 


46 


A SYNOPTIC VIEW OF GROWTH 


suggested that this long-run constancy is part of a process at work in capi- 
talist economies which prevents radical declines in real wages or rates of 
return On investment, and thus allows harmonious growth to continue. He 
and other writers argue that the necessity of adjusting the industrial produc- 
tion process to the relative scarcities of labour, resources and saving has 
resulted in swings between capital-requiring and capital-saving innovations, 
the upshot of which has been a long-run capital-output constancy.® In 
Chapter 3 we discuss our belief that under neutral technological change, the 
capital-output ratio remains constant.® 


We conclude that in economic growth the rates of increase of output 
and of capital may be equal, so that the ratio between them may not change 
over the long run. Having examined first the labour-output and then the 
capital-output ratio we now turned to the third ratio among this triad of 
variables: the capital-labour relationship. To many people economic growth 
is almost synonymous with mechanization and what is now called auto- 
mation. Does mechanization actually correspond with an increased amount 
of capital per worker, or does the substitution of machines for men in some 
sectors lead to an off-setting growth of industries where much labour is used 
without machines—such as government and service industries? It appears 
that, while the trend has not been uniformly rising, there has been an in- 
crease in the ratio in the mature economies whose records we have examined. 

Table 2. 18 and Chart 2. 12 show some scattered evidence on this point. 
(A warning in the footnote should be emphasized here, namely that these 
capital data are from diverse sources and refer to differently defined magni- 
tudes, whereas Table 2. 17 was based on more or less consistently defined 
magnitudes for each of the three countries.) For the United Kingdom, Phelps 
Brown and Weber produce estimates which suggest that real capital per 
occupied person approximately tripled between 1870 and 1940; a somewhat 
slower growth in capital per head for persons in work was reported by 
Colin Clark, using many of the same sources as Phelps Brown. For the 
United States, Simon Kuznets indicates a tripling of capital per member of 
the labour force between the 1870’s and the present day. When such esti- 
mates are adjusted for the shortening hours of work, the increase in capital 
per unit of labour is even more striking: the data in colmun 3 of the table 
might be interpreted as showing that in the United States the capital avail- 
able per hour of work has increased almost five times since the 1870’s. For 
Canada our data are available only since 1926 and even at that we are 
dealing with unverified estimates, especially in the inter-war period. How- 
ever, it is quite clear that both capital per worker and capital per labour 
hour have increased greatly since 1926, although most of this increase has 
taken place since World War II. 


8See William Fellner, Trends and Cycles in Economic Activity, New York, 1956, Chapter 8, and 


Part III, passim, : ; ‘ ; 
°Neutral technological change is consistent with the adoption of inventions that permit changed 


ratios of labour to capital. 
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CAPITAL PER WORKER Table 2. 18 
(index 1929100) 
United Kingdom United States Canada 
Capital stock Reproducible Same, adjusted Industrial gross stock 
per occupied capital per for hours of _ per worker per hour 
person member of work 
labour force 

£1912 $1929 $1929 $1949 $1949 
LST OSeeee 30.8 =e Ses = 22 
ESO eer: — 39.5 30.4 = ae 
ISSO 35.3 ae, ae ts: mes 
SSO eae — 47.2 Siipo — — 
L890 Cae ee 40.5 =e ess = o& 
Reis m suste bic — 60.6 49.8 == a 
1900 Case 48.5 — ae det ee 
1909 Ree — 71.0 61.5 = = 
191 OSes 55a — = == = 
LO 2a a 56.7 = —_ — — 
OHI seas 6 — 88.4 Si3),3) aaa = 
92 dawene ak : SD = a = — 
1925) see 97.6 93.7 90.0 = = 
192 Gaerne 97.9 — — 107.1 105.6 
LO? ee: 98.8 — — 103.4 102.1 
PHS od one 99.5 — = 100.7 100.4 
192907. 1. 100.0 100.0 100.0 100.0 100.0 
1930 Rees: 99.8 — — 106.6 109.4 
1931 tee 98.8 — — MBS — 
1932 eer ee 98.6 = — 120.6 — 
1933 te 100.0 = — WITS) — 
L934 ess 101.4 95.1 99.3 109.6 — 
WEB nes dake 102.1 = 105.8 — 
193.6) eee 103.1 = — 100.5 —_— 
FOS Tees ak 104.7 — 96.8 — 
Oe sare ae 2 105.2 — a 100.1 — 
193 Oe — = — 99.2 — 
1940 aoe — 87.2 92.1 96.9 — 
LOATH A ae — — = 98.1 — 
194 eo Ae — est — 94.3 = 
M943 Res = — = 92.9 — 
1944) te dy — 97.1 102.5 92.5 — 
194 Sera — = = 95.0 107.7 
LO4AG ete ae — = = 89.2 104.7 
LOA Te Wane — == — 91.1 109.4 
W944 Siesta ancke — os — 96.1 116.2 
1949 ene oe — 114.1 — 100.6 2222, 
1950 aes we = == —= 105.7 129.1 
LOS ere — = = 109.6 134.2 
LOS 2 eee — = = 115.6 142.3 
1953 0eH ee 104.7 = — 121.6 150.0 
OS die ee — = = 130.0 161.5 
OS See ee — 139.7 153.8 133.1 165.4 
Sources: U.K.: 1870-1912: Phelps Brown and Handfield-Jones, “The Climacteric of the 1890’s”, Oxford 


Economic Papers, October, 1952, Table IV, Col. 13. - ; 
1924-38: Phelps Brown and Weber, “Accumulation, Productivity and Distribution in the 
British Economy, 1870-1938”, Economic Journal, June, 1953, Table Til. 4 
1938-53- Philip Redfern, ‘“‘Net Investment in Fixed Assets in United Kingdom, 1938-1953”, 
Journal of the Royal Statistical Society, 1955, p. 158, Table 7 (omitting housing and social 
services) and C.S.O.: Annual Abstract, 1955, Table 129. 
U.S.: Simon Kuznets, ‘Long-Term Changes in the National Income of the United States of 
America since 1870’’, Table 11. Extrapolated to 1950 on basis of Goldsmith, Study of Savings, 
Vol. III and Machinery and Allied Products Institute, Capital Goods Review, Number 23. 


Canada: 1926-45: Chapter 6, Appendix B, Table 6B. 7, 8002A. 
1945-55: Chapter 6, Appendix B, Table 6B. 2, 8000. 


Labour data from Chapter 5 
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This retardation of the rate of increase in capital per worker until the 
recent postwar period is observable in both Canadian and American statis- 
tics. Indeed, Daniel Creamer, whose work we mention in Chapter 6, finds 
no increase in capital per worker from 1929 to 1948 (although later data 
would suggest that in American manufacturing there has been a pronounced 
increase since 1948). The Machinery and Allied Products Institute compila- 
tions for American industry as a whole confirm Creamer’s finding of a 
decline in the ratio of plant and equipment to labour force since 1929; but 
they also show evidence of an impressive increase in the ratio since 1946.7° 
Such evidence of stagnation in the ratio of capital per worker in the de- 
pression and war periods suggests the magnitude of the excess capacity 
which was built up by industry in both countries in the late 1920’s, and 
which apparently required approximately 15 years to absorb into productive 
use. Such cyclical fluctuations, however, should not be allowed to obscure 
the evident strong tendency in all three countries to equip labour with a 
greater amount of capital, a tendency reinforced by the declining hours of 
work of the labour force. 


Out of this jungle of evidence about saving, lending, capital formation 
and capital stock we wish to focus attention on two propositions. The first 
of these is that the proportion of the G.N.E. devoted to capital formation 
does not display any appreciable long-term change. Differences among 
countries are important but over the long run in any particular country 
we observe a marked constancy in the saving-output ratio. The second is 
that there is a similar constancy in the capital-output ratio. We shall argue in 
Chapter 3 that this latter constancy is, indeed, a consequence of the former. 


4. Resources and Energy 


In our review of the growing economy we have examined most inten- 
sively the inputs labour and capital. Classical economic theory would suggest 
that a third input, land, should be considered at this point. Indeed, the school 
of thought initiated by Thomas Malthus would argue that the most important 
aspect of economic growth is the relation between the growth of demand 
and the ability of land to supply the things that are demanded. Malthus 
suggested that in a growing economy the growth of output would be slowed 
by the diminishing additional returns yielded by a fixed area of land and 
concluded that in the absence of restraint on the demand side such as emi- 


gration or diminishing natural increase, declining output per head was 
inevitable. 


It is true there are in the world today many so-called Malthusian com- 
munities where the increase in demand arising from population growth seems 
to be more rapid and more intensive than the increase in the productive 


1°Capital Goods Review No. 23 
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power of agriculture and of industry. But in other economies the price and 
profit system appear to have created incentives leading to new resource dis- 
coveries, new methods and the development of new lands which have in- 
creased the “resource base” more rapidly than population has increased. 
Indeed, the upward trends in our estimates of output per man-hour in all the 
three economies we are examining suggest that increasing scarcities of par- 
ticular resources have been more than offset. Scarcities of particular resources 
have met a twofold response: on the one hand exploration for and invest- 
ment in new resource locations or types, and on the other hand invention 
and ingenuity in devising more economical processes for using, and substi- 
tuting more plentiful materials and energy for, those that are becoming 
scarce. We might go further and suggest that the process of responding to 
these imminent scarcities has provided a dynamic incentive for most of the 
change, mobility and risk taking that have typified Canadian economic 
growth. 


It is not the actual disappearance of materials and energy sources, but 
(as Malthus and Ricardo pointed out) the increasing need for intensively 
exploiting the best sources and bringing into use the poorer sites that causes 
increasing expense and what economists call scarcity. An example of in- 
creasing demand for a resource, the result both of rising population and 
rising output per head, is shown in Chart 2. 13 where it is seen that the 
annual energy consumption of Canada has increased almost 242 times since 
1926 (and rather less in the other two economies). This increased demand 
has, of course, provided the incentive for enormous investment in the power 
industries, as we show in Chapter 6. Indeed, power, especially hydro-electric 
power, has been relatively less expensive in Canada than in other countries, 
and the development of new sources and of new uses has actually led to 
the perceptible increase in consumption per capita shown in Table 2. 19 
(the increase in the other two economies has been even more gradual). But 


Table 2. 19 
PER CAPITA ENERGY CONSUMPTION, 
SELECTED YEARS, 1926-55 

(tons of coal equivalent) 

United Kingdom Canada United States 
TOD 6m cone See 4.4 4.9 Us! 
1929 Ae coe he eee 4.6 5.4 ee. 
LOB M5 ee en 4.1 4.2 5.6 
LOD 4 ee eae ree 4.3 4.1 B72 
[93] its Ae ee 4.7 4.6 6.5 
AUD ES We oe Seep dee er ce 4.5 4.6 6.1 
OAS ae ey ne eee 4.4 6.1 8.2 
1947 ee eee 4.5 6.3 8.4 
19S Ue eee On ed 5.0 6.8 8.8 
LOSS 7 eee oe es S08) 7.0 505 


Source: Canadian Energy Prospects, a study prepared for the Commission. 
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energy cost has continued to increase, and a strong incentive to economize 
in the use of energy has appeared. Thus, the three economies have increased 
their real national products (as shown earlier in Chart 2. 2) with a steadily 
falling use of power per unit of output, as is shown in Chart 2. 14. (Much 
of this economy in use has depended on improving old methods involving 
the utilization of coal; since Canada used relatively less coal than the other 
countries in 1926, she has had less scope for rapid improvement.) The rising 
cost of power has also created a market for new sources of energy which 
has spurred the development of petroleum and natural gas, and has produced 
innovation in the use of atomic, nuclear and even solar energy. 


Generally similar adaptation processes can be observed in other resource 
fields; these are discussed in the Commission’s materials and energy studies, 
in the United States’ Paley Report (Washington, 1951, Volume I) and in 
various studies of wood and paper, fish, minerals, water, iron and, out- 
standingly, of the agricultural complex of soils, markets, transport and 
mechanization. In each case, rising prices precede exploration, investment, 
economizing and substitution. 


The substitution process involves more than the eventual replacement of 
one raw material by another. Since natural resources are, from the point of 
view of the economy, simply a natural form of capital, they may be substi- 
tuted for man-made capital goods, and vice versa. Competition between 
rivers and canals provides an obvious example in the transportation field; 
less obvious is the functional similarity of, say, forests and machinery. In 
forestry man exploits, maintains or depletes his sylvan capital just as in a 
factory he exploits, maintains or depreciates his equipment. The royalty on 
forest resources provides the finance for new investment just as amortization 
quotas on machines may provide funds for new investment. Forests, like 
mines, fields and fisheries, are governed by the same economic considera- 
tions as capital goods, and to adopt a special attitude toward their use, dis- 
appearance or renewal would be misleading. Economic growth has certainly 
been characterized by the conversion of much of the original natural capital 
into more useful types of capital goods, and into consumption goods. But 
there have also been extraordinary efforts to improve and sustain the oper- 
ation of especially valuable natural resources by concentrating on the problem 
the results of research, the facilities of better transportation, and the econ- 
omies of careful and sparing utilization 


This process may either hinder or help the economic growth of partic- 
ular nations. The United Kingdom provides an obvious example of increasing 
shortage (in this case, of coal) leading to the use of relatively expensive 
imported substitutes, and perhaps to the loss of advantage in the export 
markets. The difficulties of the Canadian Maritime Provinces might also be 
cited as an illustration. On the other hand, the central provinces and British 
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Chart 2:14 


ENERGY CONSUMPTION PER UNIT OF REAL NATIONAL PRODUCT 1926 — 54 
Index Numbers: 1926 — 30 = 100 
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Columbia have benefited from the world-market scarcity of energy, wood, 
and many minerals; on the whole, Canada with its many resources stands 
to gain rather than lose from the efforts of the world economy to adapt itself 
to the shortage of energy and material sources. A question that poses itself 
is whether the natural capital with which a country has been endowed will 
be converted by the economic system into capital goods which will equip 
workers in the same region, or whether the succeeding capital goods will be 
installed elsewhere. If the latter takes place, workers may have to emigrate 
to avoid a declining level of income or employment. 


Questions such as this, important as they are for an understanding of 
economic growth, are difficult to state in precise, let alone quantitative, 
terms. A complete study of the growth of a particular economy must review 
not only changes in the aggregate of resources, the adaptability of each 
resource for evolving uses, and the availability of substitutes and transpor- 
tation facilities, but also changes in the stocks of capital goods that are 
substitutes and complements for resources. Further, since the depletion of 
resources may be more than offset by the accumulation of goods, methods 
and ideas, analysis requires balancing in some way the changes in one aggre- 
gate against changes in the other, to obtain an idea of the net change in the 
aggregate productive capacity. Neither data nor conceptual tools are yet 
available for this task. 


5. The Distribution of Income between Labour and 
Other Factors of Production 


Our emphasis so far has been upon changing rates of output and input 
during economic growth. We have noted a pattern of change in the pro- 
portions among inputs, in particular an unmistakable tendency for the 
capital-labour ratio to rise. Now the national income earned in the produc- 
tion of the national output is paid for the services of the factors of production. 
We wish next to ask to what extent the division of the national income 
among the factors reflects the changing proportions in which these factors 
are employed as inputs. 


Some writers of an earlier day raised this question to a central place in 
their ideas of growth. Ricardo and Malthus, for example, believed that as a 
capitalist economy grows, changes in the distribution of income would re- 
sult in a “tendency of profits to a minimum”. Marx, using the same tools 
of analysis, wrote of the ultimate appropriation by capital of the whole of 
“surplus value”. Later writers inclined to the view that technical change, 
resource discoveries and other innovations tended to disturb the supposedly 
irresistible tendencies in income distribution anticipated by these earlier 
classical writers. And as better statistics became available, including those 
derived from income tax returns, accumulated evidence seemed to indicate 
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that the relative share of wage earners in the national income remained 
remarkably constant over time. Keynes, noting the stability of the proportion 
of the national income accruing to labour, called it “one of the most sur- 
prising, yet best-established, facts in the whole range of economic statistics, 
both for Great Britain and for the United States”. Indeed, he thought that 
this stability was a “bit of a miracle”."? 


In what follows, we shall concern ourselves with two specific, but very 
intimately related, questions: first, does the share of labour in the national 
income change persistently in any one direction as the economy grows, and 
second, does the rate of return to capital change persistently in any direction 
as the economy grows. To answer the first question we must investigate the 
ratio of labour earnings to national income; to answer the second we must 
study the ratio of property income to the stock of capital. 


The attempt to measure the share of the national output going to the 
suppliers of a particular factor of production is impeded by difficulties of 
classifying the incomes arising in some of the more important sectors of the 
economy. For example, the labour forces engaged in agriculture, mining, 
services and trades, include many individuals who are at one and the same 
time owner, landlord, manager and workman. Neither they nor statisticians 
are able to decide what portion of their incomes should be classified as 
“wages”. The larger the proportionate size of such industries in the whole 
economy, the more difficult is the task of deciding just what is the share of 
labour in the national income. Only in some types of manufacturing and in 
the type of agriculture common in Britain and France in the eighteenth and 
nineteenth centuries will we find labourers employed by a different group 
of people called managers, all financed by a third group called capitalists 
who in turn rent land from landlords. Such a simple pattern would make it 
convenient to sort out the national income into factor rewards but, unfor- 
tunately for this purpose, it is not the pattern which we see in the Canadian, 
British or American economies today. Furthermore, a large part of the con- 
temporary national product emanates from government and from govern- 
ment enterprises where the concepts of the return on capital and land and, 
a fortiori, the reward for risk taking and enterprise are hardly applicable. 
Therefore we must restrict the analysis to a radically simplified division of 
the national product between “labour” income and a residue which may be 
thought of as “property” or “capital” income. 


In Table 2. 20 we show some estimates of the percentage of the national 
income of the three economies that is distributed as wages and salaries. The 
reader should be warned that the percentages are not altogether comparable 
between countries because of the differences in classifications used. The esti- 
mates do suggest, however, that there is some warrant for the belief that 


ny. M. Keynes. “Relative Movements of Real Wages and Output’’, Economic Journal, XLIX, March, 
1939, pp. 48-49. 
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there 1s a “miraculous” constancy within each country in the share of labour 
in the national income. 


The statistical difficulties for Canada are especially great in the period 
since 1951, since it is believed that the data for wages, salaries and supple- 
mentary labour income, as published in the national accounts, may under- 
state somewhat the actual amounts of such payments. Therefore, the table 
which for Canada must already be qualified by the uncertainty of the method 
of dealing with agriculture since 1950 (see notes to the table) is further in 
need of qualification. It is possible that the recent proportions shown in the 
table would be appreciably higher, perhaps by two or three percentage 
points, if a revision of the wage data were made. 


Table 2. 20 


THE PERCENTAGE SHARE OF WAGES AND SALARIES 
IN THE NATIONAL INCOME 


United Kingdom United States Canada 
- Wages and salaries Service income Wages, salaries, etc. 
eect bee 54 —- 

VST SS wee ht eee a 76.5 
LSSileeel een? 54 — 
LSS SCH Sih cacy, oo 75.4 
LS Oe oes: Ven 60 — 
USOS Chie te a VAS 
LOO Tass at 60 — 
TOOS Coa ets — 75.8 
OCA e errr. 56 82.9 
tee Ea SLR | ethos 66 81.2 

ok eed eee ees — == 78.1 
LOD OCH Wie coer. 64 79.7 78.3 
en are 69 a 84.1 
1935'S CHEN es. — 80.8 68.3 
LOG Eee ae 2 59 — 68.4 
194 Schaal aoa — 88.0 65.1 
eee Ln RO RO Res 64 —— TORS 

ite See — — 68.8 
95a ee — — 70.6¢ 
[95 Siete ce werd ote == nee 73.6€ 
LOS 4a —= — 76.1¢ 
LOS SWE Aer — = 72.9¢ 


c Centre year of overlapping decades for U.S. data. 
= e Agricultural labour return estimated by extrapolation of 1951. 

Sources: U.K.: Phelps Brown and Hart, “Share of Wages in the National Income”, Economic Journal, 
LXII, June, 1952, pages 276-277. Estimate here consists of wages plus salaries divided by net 
home-produced national income. 

U.S.: Simon Kuznets, Income and Wealth of the United States, Trends and Structure; Income 
and Wealth, Series II, Cambridge, England, 1952, p. 136. Estimate here is employee compen- 
sation plus entrepreneurial income divided by “‘aggregate payments”’ (net national product at 
factor cost less corporate and government savings). 

Canada: National accounts’ ‘‘wages, salaries and supplementary labour incomes” plus income 
from non-farm unincorporated business times .68 (estimated ratio for 1950) plus an estimate 
of the labour return portion of agricultural income all divided by national accounts’ net 
national income at factor cost. From 1929 to 1940 the labour return is presumed to have 
exhausted agricultural income. 
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An examination of the table suggests that the percentage share of wages 
and salaries, although fluctuating, fluctuates within fairly narrow limits. It is 
probable that the fluctuation is the consequence of three different sorts of 
changes in the national income. First, in a serious depression profits fall and 
might conceivably disappear, whilst the share of labour in a diminished 
income rises. Second, the share of wages depends upon output per worker 
which itself depends partly on the size of the labour force, its skill, the effi- 
ciency of capital and the nature of new inventions. We have already referred 
to the hypothesis advanced by some writers that over the course of economic 
history periods in which the predominant form of innovation is capital-using 
alternate with periods in which innovators are commonly less capital-using. 
Capital-using innovations tend to make capital relatively scarce and thus to 
raise its return and perhaps its share. Capital-saving innovations would be 
likely to have the opposite effect.!2 Third, the share of labour in the national 
income may be affected by occupational shifts. By this we have in mind the 
change in the proportion of output emanating from particular industries 
which may have either pronouncedly capital-saving or capital-using pro- 
cesses. For example, if the composition of total demand for services were 
to change so that a large number of members of the labour force moved 
from transportation into health, education and government services, the 
demand for capital relative to the demand for labour would probably decline 
so that the share of labour in the national income (given certain technical 
assumptions about the productivity curves of capital and labour) would 
probably increase. 


In a recent publication, Harold M. Levinson has attempted to remove 
the effect of such shifts in the industrial composition of the national output, 
and so to obtain a “corrected” measurement of the share of labour in 
national income. His results, shown in Table 2. 21, suggest a quite remark- 
able fixity in labour’s percentage share. This result in turn suggests that an 
alteration in particular industries’ shares in the national output may be the 
method of carrying out a change in the industrial technique of the whole 
economy. If so, the third effect of the three listed above may be merely a 
symptom of the second force at work, and it would be inappropriate for us 
to “correct” our data for the changing industrial division of national output 
until more evidence is available on how innovation makes its impact and is 
gradually applied throughout the changing economy. 


We shall not, therefore, divert this examination of the manifestations 
of economic growth into further analysis of what is clearly a very compli- 
cated theoretical and statistical problem. We can only report that the evi- 
dence of the tables suggests to us an impressive constancy in the ratio 
between wages and the national income. While the ratio fluctuates with the 


For an analysis the reader is referred to William Fellner, Trends and Cycles in Economic Activity, 
New York, 1955: i 
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business cycle and, indeed, seems to rise and fall slowly with the waves of 
technical and demand change, there is nevertheless evidence that over a long 
period of time, and in spite of rapid growth, forces either fortuitous or 
systematic have kept the ratio within fairly narrow limits. Although these 
limits have differed in the three economies examined, the proposition appears 
to hold for each of them individually. We shall refer to this constant ratio 
in Chapter 3. 


Table 2. 21 


U.S. PERCENTAGE SHARE OF EMPLOYEE COMPENSATION 
IN PRIVATE NATIONAL INCOME, 1919-47 


(corrected for changes in the relative importance of different industries) 


19 TON (Mere Per 55.4 [OSB contr acne oe US 
LOD TER Gre eeem ese. 58.8 He oO i cas 61.7 
ODS CER Ae. ae 58.8 

{OP Sea ro eee. 57.9 UO esti en racer ata 56.6 
Oar aut Sey 59.7 Ie dae ierep ott RE ame 58.1 
1929 Ce eee meses esse rere aseevere 58.9 1947 SR De ae ID 58.5 


Source: Harold M. Levinson, Unionism, Wage Treads, and Income Distribution, 1914-1947, Ann Arbor 
1951, Tables 17 and 23. The weighting of the industries changes in 1929, 


Let us turn now to the ratio of property income to the stock of capital. 
Useful statistical evidence on this ratio, which may be loosely referred to 
as the rate of return on capital, is even more scarce than that on the share of 
wages. We are interested in the course of the percentage relationship be- 
tween property income and the cost of new capital goods (and developed 
land) which are the source of this income. Instead, we have only data on 
yields of a variety of corporate securities and yields of government securi- 
ties. Rarely have we estimates of the rate of return on the volume of physical 
capital. 


In Table 2.22 we show Simon Kuznets’ indicators of the rate of return 
on total capital in the United States, measured in percentage terms. These, 
it appears, declined during the nineteenth century, then increased very 
slightly, and finally since the beginning of the depression of the 1930s de- 
clined drastically. (It is not impossible that up-to-date estimates would indi- 
cate a rise since 1947 or 1948.) These fluctuations in the yield of capital 
are found both in Kuznet’s own calculations on the yield on real capital 
(column 1) and in the series on corporate bond yields (column 2). The latter 
series is rather more unstable than the former. If the share of property in 
output remains constant, one would expect that an increase in the ratio of 
capital to output would be simultaneous with a decrease in the ratio of 
property income to capital. Since the share of property Has fluctuated around 
a constant level, we should look for an inverse correlation between the rate 
of return on capital and the capital-output ratio: that is, for a decline from 
the late nineteenth century to about 1920, and an increase since. 
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Table 2. 22 
U.S.: RETURN ON CAPITAL, 1879-1949 
Percent yield on 
total capital Bond yields 
(Kuznets) (Macaulay and Durand) 
Decade 
beginning 
S79 gee a 3.9 5.4 
VS89 54 eee ee ae 3.9 4.0 
TS 90 UD) eee le ee Be B5) 
[9093 ae ee oe 313 3.8 
LOND oe oe eden oe 3.0 4.6 
Quinquennium 
beginning 
OR. 3.3 4.7 
192900. 3.3 4.5 
1 O34 ee eee i eee Bail 4.0 
1 3/9 ee ee ae ie ee Bel 321 
1944 reer ele 2.4 Qe 


Column 1. Percent share of property income/Ratio of capital to N.N.P. (i.e. Profit + interest/Capital). 
Column 2. 1879-1936: Macaulay: top grade railroad bonds. 
1936-1949: Durand: basic corporate bonds. 


Source: Simon Kuznets ‘ ‘Long-Term Changes in the National Income of the United States of America 
since 1870”, Income and Wealth of the United States, Trends and Structure; Income and 
Wealth, Series II, Cambridge, 1952, Table 13. 


We must admit that the series in Table 2. 22 do not convey this im- 
pression. True, they do fall, as expected, from the late nineteenth century to 
about 1910. But the subsequent increase is broken off with the Great Depres- 
sion, and the series drifts down to a new low. Either our hypothesis about 
interconnection is wrong or the data are inappropriate. 


There is no doubt that the data leave a great deal to be desired. During 
the period 1929-48 the excess capacity of unprecedented depression reduced 
yields abnormally, to say the least; and the relatively high wages and the 
low bond rates of wartime (kept low by financial policy) prevented dividends 
and interest from rising much faster than the total stock of capital. Only the 
increase after World War I should be accepted as indicative of the long- 
run trend. 


Corporate bond-yield data too are riddled with difficulties of interpreta- 
tion. Bond yields are after all merely the return on a particular type of in- 
debtedness, an instrument that is in competition with other kinds of claim 
for investors’ funds. Changes in yield reflect not only changes in the rate of 
return on capital—and that with a lag—but also changes in the attractive- 
ness to lenders of other instruments such as preferred shares, common shares, 
government debt, promissory notes and mortgages. Further, the relative 
attractiveness of the various types of instrument is affected by tax rates and 
regulations, price level trends, monetary policy and the general business 
climate. Hence, though gilt-edged bond yields might seem at first sight to 
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indicate the course of risk-free rates of return on capital, fluctuations in their 
statistics may be quite independent of fluctuations in the real rate. We must, 
therefore, also consult evidence on business earnings and on business divi- 
dends. Here we are at once up against the difficulty that corporations do not 
necessarily distribute their earnings and, further, that even if they did, our 
historical record would be greatly affected by changing rates of corporation 
income tax. 


Furthermore, even if one were able to allow for the effect of taxes on 
earnings, one would still have the difficulty of allowing for changes in the 
relative desirability of stocks and bonds in the financial markets. At one 
time, before the present prevalence of the modern large corporation, borrow- 
ing through the issue of bonds, mortgages and other evidence of fixed in- 
debtedness was the prevalent method of securing external finance. Today, 
however, the common share and the preferred share are highly favoured 
methods of financing, the desirability of which, however, changes with the 
composition of the market; that is, with changes in the relative importance 
of individual purchasers, insurance companies, trust companies and banks, 
and pension and investment funds as suppliers of finance or savings. Some 
types of institutions conventionally or by law do not provide a market for 
certain types of securities. Changes in the composition of the market, there- 
fore, are likely to bring about changes in the rate of return on certain types 
of securities which do not reflect underlying changes in the rate of return on 
real capital. Furthermore, the rate of return on stock reflects not only the 
current yield but also the market’s expectation of what the yield and future 
market price will be, though, of course, it is to be hoped that stock pur- 
chasers are not perpetually wrong and disappointed in their expectations. 


Evidence provided by the rather definite nature of the Kuznets bond-yield 
decline in the above table is contradicted by other evidence which shows 
apparently fluctuating trends in the rate of return on other types of security. 
Some of this other evidence is shown in Table 2. 23. (The reader will notice 
the sparsity of Canadian data; we have been forced to utilize chiefly Amer- 
ican information.) The table suggests that while the figures move within 
fairly narrow limits in that, for example, they never rise above 9%, there 
appears to be great year-to-year instability, especially in the early twentieth 
century. We would suggest that over the last 70 or 100 years there has been 
a slight decline in bond yields but that there is very little evidence of any 
long trend in the yield on common shares. Furthermore, the earnings per 
share (including both dividend and retained earnings) may even have in- 
creased; if this is so, it would provide an offsetting factor to the decline 
in bond yields. 
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It seems, therefore, that the evidence does not strongly suggest any long- 
run rise or decline in the rate of return on capital; indeed, it is compatible 
with an assertion that the rate of return on capital in the long run is con- 
stant. But we must reiterate that the rate of return on bonds is a poor indi- 
cator of the underlying profitability of capital owing to both the generalized 
inflation which has impinged more heavily on bond than upon share incomes 
and to the arbitrary fixing of interest rates by governments during war and 
postwar periods. The alternative data on earnings and dividends are too 
unstable to present any very clear picture of long-run change. We may there- 
fore as a last resort attempt to deduce from evidence given earlier the 
probable course of the rate of return on all capital over the long run. We 
begin with some theoretical propositions: 


(a) We have more or less established that in the long run the share of 
wages in the national income may be regarded as constant. 


(b) We assume, for the sake of argument, that the residue of the national 
output is returned to capital. 


From these we deduce that the share of capital in the national income 
must also be constant. 


(c) We have argued that the capital-output ratio is approximately con- 
stant over time. 


Therefore, the rate of return on capital must also be constant over time. 
Alternatively, if the capital-output ratio is changing, the rate of return on 
capital must be changing in the opposite direction. 


6. Regional and International Aspects of Growth 


In this synopsis of the statistical record of economic growth we have thus 
far referred in particular to changes in output, labour and capital, ratios 
among these variables, the rates of return to labour and to capital and the 
shares of output accruing to these factors. We have also referred to the dis- 
tribution of national expenditure as between consumption on the one hand 
and saving or investment on the other. We wish now to consider changes in 
the spatial or regional distribution of income and output, and their associa- 
tion with economic growth. 


One aspect of the regional impact of economic growth that is a matter 
of common observation is urbanization, with its concomitant depopulating 
of the countryside. It is difficult, however, to assert that urbanization is 
necessarily connected with economic growth. Certainly less rapidly growing 
economies than Canada have experienced a greater exodus from the farm, 
while on the other hand, in earlier periods Canadian economic growth 
has been dominated by the populating of the countryside, in the sense of 
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pushing back the frontier of settlement. There can be no denying however 
that rapid urbanization is a feature of economic growth in North America 
today and in many other areas as well. Advances in science and engineering 
that have solved problems of supplying, transporting and maintaining the 
health of dense pockets of population have been permissive factors in this 
development, as geographers and other students explain. But the root causes 
lie in the increasing preferences of the population for the products of the 
factories, for the amenities of city life as opposed to country life, and in 
rising incomes. Though we must resist the temptation to discuss these 
matters here, some discussion as well as statistical evidence on the extent 
and dimensions of urbanization may be found in the Commission’s study of 
Housing and Social Capital. 


Table 2. 24 gives a brief synopsis of the changing degree of urbaniza- 
tion in Canada in recent vears. 


Table 2. 24 
GROWTH OF METROPOLITAN AND OTHER URBAN AREAS 


(percentage of total Canadian population) 


[901 1941 1951 
14 metropolitan areas ............ 31 35b 38b 
20 other leading urban areas 
(over 40,000 in 1941)............. i 8 3 
All other areas, urban, rural 
and rural non-farm .................. 62 56 53 
PALE @anadaat ties ie ie eth), 100 100 100 - 


a Excludes Newfoundland, Yukon and Northwest Territories. 
b These metropolitan areas are comparable with those of 1921; they are not, in all cases, those 
shown in recent census definitions. 
Source: Study for the Commission, Housing and Social Capital, Chapter 2. 


The most striking evidence here is the loss of the “all other area” cate- 
gory since 1921 (the absolute figures move from 5.5 million to 7.2 million), 
and the amazing gain of the metropolitan areas (the absolute figures nearly 
double, going from 2.7 million to 5.2 million). The authors of the social 
capital study expect this movement to continue until 1980, when 45% of the 
Canadian population will be found in the metropolitan areas. 


The metropolitan areas are not scattered uniformly around the economy 
—most of the metropolitan urban population of Canada is to be found in 
the industrial central provinces, while the Prairies and the Maritimes are 
chiefly rural. Let us look now at the regional distribution in Table 2. 25. 


The loss of Prairie (especially rural) population is particularly clear; in 
some years the population of the Prairies has fallen absolutely, though not 
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from census year to census year. The Atlantic (or Maritime) provinces have 
also lost ground, while the central provinces and British Columbia have 
gained more rapidly than the country as a whole. Part of this change is due 
to changing birth and death rates within each region, and part to differences 
in these rates among regions. Another cause, of course, is the movement of 
population from one region to another. We lack data on this movement— 
the very fact that it is movement within Canadian borders means that no 
statistical agency is informed of individual decisions to move. 


Table 2. 25 
POPULATION OF CANADA BY REGION 
(percentage of total Canadian population) 

1921 194] 1951 

JNO ETEUGEE och sdoeanaboon aesed one 14.0 (DD 11.6 
Ouebec Auk ere ee 26.1 28.3 29.0 
Ontaniol «oe eee B2E5 Boek 32.9 
PrAIDICS Wataru eee 21.6 205 18.1 
British Columbiaree se 5.8 6.9 8.3 
Ali@anad agen se 100.0 100.0 100.0 


a Maritimes prior to 1951. 
Source: Chapter 4, Table 4. 17. 


The rough estimates of Table 2. 26, however, are indicative of the size 
of the impact that movement has had on each region. It can be seen that the 
Province of Quebec has been relatively undisturbed by movements of people 
to or from other regions. But among the other regions, there have been dis- 
turbing changes: the early tendency of people in the Maritimes to move 
west has been recently matched by Prairie emigration, while from 1941 to 
1951 every 100 persons living in British Columbia in 1941 had been joined 
by fully 28 immigrants from eastern regions. 


Table 2. 26 


CANADA: PERCENTAGE OF 1941 POPULATION GAINED OR 
LOST BY EACH REGION FROM INTERPROVINCIAL 
MIGRATION, 1931-51 


1931-41 1941-51 
Maritimes. .5e 147 ee ee eee “- —()),5} — 8.2 
Quebeek: As. tern ee ee —0.1a —0.1a 
Ontario cect en Wee een aie 2.0 8.0 
Prairies Prd Ds pte, Bae GP RA 8 == )|().?? —12.0 
British Columbia, Yukon 
and Northwest Territories ........... 10.0 28.2 


a Less than 0.1%. 
SourcE: Canada Year Book, 1955, Dd. 137, Tables 2 and 3. 


For persons living in any one of these regions economic growth might 
well be identified with their success in holding and attracting population; 
those in regions that have lost population absolutely or relatively may feel 
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that economic growth is eluding them. Further light on regional economic 
growth, however, would be shed by evidence on the growth of income per 
capita in each region. It is well recognized, in Canada at least, that average 
incomes differ. The regions of the country differ in their natural endowments, 
their closeness to markets and their transportation facilities. One would ex- 
pect that labour would be highly paid and incomes relatively high where 
physical wealth is abundant, if labour is uniformly distributed and immobile. 
But in fact the location of labour is influenced by economic incentives to 
move whither productivity is high, so that the more mobile labour is, the 
more similar will be the marginal productivity of labour, and hence—with 
some qualifications—wages in physically differing regions. 


It would be agreeable to be able to present comparative income data like 
that discussed at the beginning of this chapter, i.e., adjusted for changes in 
the price level and inclusive of depreciation and indirect taxes. Instead, we 
are forced by the absence of such data to report personal income figures by 
region, adjusted only for changes in the cost of living index. Such estimates 
tend to understate the level and perhaps the growth of output of regions 
remote from head offices of national corporations, with regional establish- 
ments and to omit entirely the effect of many types of government service- 
providing programmes. This evidence is shown in Table 2. 27 and Chart 2. 15. 
In order to make some allowance for the different size of the regions, the 
data are divided by the populations and so shown per capita. 


Clearly, there are large and persisting deviations from the average Can- 
adian level of personal income per capita. Ontario is pronouncedly richer 
than other regions, and British Columbia, the Prairies, Quebec and the 
Maritimes follow in that order. But what of the rates of growth? Are per- 
sonal incomes per capita in low-level regions growing more slowly or less 
slowly than in the Canadian economy as a whole? As a first approximation, 
we may answer that the rates of growth are strikingly more similar than the 
levels; although the mobility of persons and industries is evidently not suffi- 
cient to bring the levels together, there may be forces at work to keep the 
rates of growth of the levels similar to one another. Thus, since 1926 real 
income per capita in the Maritimes has approximately doubled; this is true 
also for Ontario although these two regions are at opposite extremes of the 
scale of personal incomes per capita. Slightly lower rates of growth have 
been experienced by Quebec and British Columbia, with the Prairies in this 
case showing the lowest rate of growth over the whole period, after exhibiting 
a rapid rate in the period up to 1946. In view of the re-allocation problems 
implied by change in farm enterprise and farm size, it is not surprising that 
the growth in personal income in the Prairies has been less than that else- 
where in Canada. 
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A comparison of Tables 2. 26 and 2. 27 shows that in the main people 
have shifted from places with low or slowly growing incomes per capita to 
regions with high and rapidly growing incomes. Insofar as people move in 
response to economic incentives it may be argued that high incomes attract 
persons from regions with lower incomes. But, as with urbanization, regional 
population shifts cannot be explained solely in terms of economic incentives. 
Moreover, the shifts, whatever their causes, have secondary economic 
effects. To the receiving regions, new arrivals bring education, ability and 
capital, and their very arrival creates new demands, increased output and in- 
creased income. The shifts may result in less well educated or less enterprising 
people being left in the lower income areas; but on the other hand they may 
relieve population pressure in the low income regions and contribute to the 
rise in income there. 


Thus, there is a confusing complexity of interacting forces governing the 
relationship between the rates of growth of regions within Canada. What is 
cause and what is effect cannot easily be settled; a regional examination of 
growth requires research into attitudes, resources, discoveries, transporta- 
tion costs, technical changes and shifts in demand. These matters are taken 
up in the Commission’s study of Some Regional Aspects of Canada’s 
Economic Development. 


We have seen that although each region has its own rate of growth of 
income per head and of population, over the long run the figures of income 
per capita do not display striking divergencies in their rates of growth. The 
poorest and the richest regions, in particular, appear to have progressed 
uniformly. We believe it very probable that the uniformity of growth as be- 
tween these regions is encouraged by the close contacts between them in 
trade, communications and population movements. Moreover, we believe 
that the relative rates of growth of regions within the Canadian economy are 
amenable to the same analysis as rates of growth among national economies, 
and still with the object in mind of summarizing manifestations of economic 
growth among different regions, we turn now to international aspects of our 
theme. 


Already, in our tables and charts and in the accompanying discussion of 
growth in the three economies that we have examined, we have presented 
evidence of one of our most important conclusions. This is, that in spite of 
different resource endowments, populations and capital stocks, the rates of 
growth of output, output per person, output per hour and capital per head 
display surprising similarities among the three nations. It is true that the 
levels of these variables and ratios, if they could be accurately compared, 
would show significant differences: indeed the differences must in many 
cases be widening, if the rates of growth are the same. (This was seen also 
in the regional comparison of personal incomes per head within the Canadian 
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economy.) Such similarities in rates of growth are not, we believe, accidental. 
Since these nations have been part of the same larger economic trading area, 
have shared the same climate of technological development, borrowed and 
lent in the same markets and permitted inter-migration, it is probable that 
these contacts between them have acted as bonds that have kept their rates 
of growth similar. We wish now to examine the record of these contacts, 
as far as statistical evidence will permit. 


Undoubtedly the most important contact is that provided by trade in 
goods and services—exports and imports. The advantage, or rather the 
comparative advantage, of each country in producing certain types of exports 
has changed over time, and with this change has come changing demands 
for imports. Such changes are intimately connected with the changing im- 
portance of domestic industries. In the Canadian case, for example, the agri- 
cultural share of total output and of total employment has declined, a reflec- 
tion of the falling significance of wheat in Canadian exports. American 
petroleum and British coal exports might also be discussed in these terms. 
The outcome of these changes may best be summarized by examining the 
ratio of imports and exports to the national output. 


In Canada both of these ratios have fallen since 1926. In Table 2. 15 it 
was seen that exports, which were about 30% of the G.N.E. in 1926 are 
today at about 23% (the precise figure depends upon whether the calculation 
is undertaken in current or in constant prices). Imports have also declined 
in the same 30-year period. As the economy grows, its ability to manufacture 
acceptable substitutes for things which were previously imported increases; 
and its desire to keep for home use things which were previously exported 
also increases. This is merely an application of Adam Smith’s dictum that 
the division of labour, enhancing the growth of efficient production, depends 
upon the extent of the market. Thus, we should not be surprised that foreign 
trade has declined relatively to the national income. Nevertheless, this is not 
a universal symptom of economic growth. Other countries at other times 
have achieved economic maturity by increasing their dependence upon inter- 
national trade. 


One factor working toward more trade during economic growth is that 
development may depend upon the importation of capital goods from other 
countries. This is apparently true of Canada: the more rapid the growth, the 
larger the absolute importation of machinery and equipment and structural 
supplies. Reinforcing this effect is the desire of those with larger incomes 
to import more luxuries — exotic and specialized products — from other 
economies. Both tendencies serve to increase the ratio of imports to the 
G.N.E. Reference to Table 2. 15, showing the distribution of the G.N.E. by 
expenditure categories, reveals both that the share of imports has been de- 
clining over time and also that in times of most rapid growth, i.e. in those 
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years when Canada has been experiencing a boom, the increase in imports 
has been dramatic. In other, less expansive, periods, however, Canadian im- 
ports have fallen more rapidly than the national income. We are left with 
the conclusion (to which, it must be admitted, we have here done no more 
than refer) that no very useful long-run generalization can be made about 
changes in the ratios of imports and exports to national income during a 
long period of economic growth in any particular country. (In Chapter 3 
we shall discuss briefly a theoretical relation between import-income ratios 
and rates of growth of income of trading countries, but this proposition will 
not pertain to the change over time of such ratios in particular countries.) 
For the short run, scholars have made close analysis of the “marginal pro- 
pensity to import”, but their findings cannot aid us much here. 


It is sometimes argued that what is more interesting than the ratios of 
imports and exports to national income is the experience of a nation in sell- 
ing its exports as a quid pro quo for its imports. The price of the things 
which Canada sells abroad have increased in sympathy with rising demand 
and increasing scarcity; so also have the prices of her imports. Which price 
series has increased more rapidly? The ratio between the two series, which 
we may call, loosely, “the terms of trade”, measures the changing quantity 
of imports of goods and services that can be purchased with a dollar’s worth 
of Canadian exports. This subject is related to our earlier remarks on price 
changes in growing economies, since, other things being equal, the terms of 
trade of each economy reflect in the short run the relation between its home 
price level and that of its trading partners. 


In some countries over a long period the terms of trade have tended con- 
tinuously in one direction. In the United Kingdom, for example, it has been 
argued that in the 1930’s a pound’s worth of British exports could be used 
to buy many more imported and consumer goods than was the case in the 
late nineteenth century!* but that this movement in the terms of trade has 
been reversed in the last 20 years. This reversal is largely attributable to the 
increasing world supplies of manufactured goods and to the increasing de- 
mand for scarce raw materials, fuels and foods from primary producing 
countries. Furthermore, it is sometimes argued that the European owner- 
ship of sources of raw materials in foreign countries produced in the nine- 
teenth century an artificially low price for the products of colonial economies. 


This change in terms of trade has produced a systematic and theoretical 
view of world economic growth which is allied to that which we discussed 
earlier in connection with the changing division of the national output be- 
tween agriculture, manufacturing and services. The view to which we now 
refer is also held by Mr. Colin Clark; it maintains that the growth of the 
world economy is accompanied by, on the one hand, an increasing shortage 
of raw materials and food and, on the other hand, an increasing availability 


18W. Arthur Lewis, Ecunomic Survey 1919-1939, London, 1949, p. 192. 
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of manufactured goods. Hence, the price of manufactured goods is expected 
to rise less than the price of raw materials; the international manifestation 
of this changing price relationship is said to be the declining terms of trade 
of the European manufacturing economies. 


If, however, we examine the Canadian terms of trade we find that 
the applicability of this generalization to Canada is not clearly demonstrated. 
The rapid shift of Canadian export concentration from primary products to 
newer and somewhat more manufactured goods, and to services presents a 
statistical difficulty, because it means that even for the last 50 years price 
indexes of exports do not apply to a bundle of goods of given composition. 
To a lesser degree, the same reservations apply to import price indexes. 
Consequently, any terms of trade index must be the ratio of two price in- 
dexes stretching over a long interval during which neither is homogeneous in 
its coverage. Further, the continuity of trade has been interrupted by the 
two world wars and by the exchange crises of 1947 and 1949. During each 
of these periods the quantity, composition and pricing of imports and exports 
was not that which would normally have been expected. Therefore, the con- 
tinuity of the ratio through the period is seriously in question. 


Although the evidence presented by our indexes should not be taken too 
seriously, it does show a remarkable stability in the Canadian terms of trade 
over the past 50 years. The reader is referred to Table 2. 28. The main series 
is shown in column 1, where the terms of trade index for visible or com- 
modity items has been shifted to a 1949 basis. We see that both 1948 and 
1949 were rather exceptional years as would be expected from the fact that 
in those years exchange conservation controls were applied. In column 3 
the same period is covered, but here the two price indexes in the ratio in- 
clude in their weighting system services as well as goods. The pricing of 
services such as interest, dividends and insurance is a difficult statistical 
operation, and rather arbitrary assumptions have been necessary to produce 
the two underlying price indexes: the National Accounts’ implicit price de- 
flators for imports and exports of goods and services. It is necessary to 
assume constant prices over periods of several years in deflating imports and 
exports of services; this arbitrary assumption is one cause of the greater 
stability of the figures of column 3 than of those in column 1. 


Our knowledge of the terms of trade previous to 1926 depends on 
pioneering work done by Mr. K. W. Taylor, which was summarized and 
linked to the then-current D.B.S. price indexes by Professor W. A. Mackin- 
tosh in his study for the Rowell-Sirois Commission. Since this index has 
been calculated so that 1926—100, and since our subsequent series is at 
about this level in 1926, no mechanical operation has been attempted with 
the earlier data to form a smooth transition between the two series.’* 


ee i th idence and an analysis of the Canadian terms of trade to 1913 will be found 
in Se ce Doone! and the Transfer Mechanism: Canada, 1895-1913”, Canadian 
Journal of Economics and Political Science, XIX, No. 1, February, 1953, pp. 1-19. 
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Table 2. 28 
THE CANADIAN “TERMS OF TRADE” SINCE 1901 


Goods Goods and services 
D.B:S. Mackintosh National Accounts 
1949—100 1926=—100 1949—100 
(1) (2) (3) 
1901-05 average........ —- 96.8 
1906o. eee eee, a 97.6 
T9OSsay oe hd TT a 98.5 
TOROS She. PR a= 105.8 
VO TINEG 2 See ee ones — 103.8 
I Bd a are eh ne — 104.4 
1D US Scere ek ig eee — 88.6 
LOA es ee ee a 96.0 
LO US ve 8 ene ee = 100.8 
LO VOR esc eee s eeneae — 88.7 
1 Rg tt geet CA Val = 95.9 
LOTS ee eee eee — 93.1 
UD 19 eso Bierce tl Wane ee 96.6 
19D Ogee oe nae eee — 99.6 
192 1 eee ae = 110.1 
1920 ae ee _— 94.3 
1923) eae eee aoe = 85.0 
POD ee cael dt eae os 91.1 
LODS Ete ey Reet. — 99.0 
LODGES OE. eee ee 101.2 100.0 102.9 
192 7 SA cen en ee 102.2 100.1 104.6 
102 8 Une, eee mee 100.3 98.0 102.9 
1929. >. ere 101.5 97.8 101.6 
193 Oiccdend:.e ee 97.4 92.5 100.0 
193i) cao” Rue oeente ss 95.6 — 94.3 
LOS Dios eras, Arte 87.8 orm 87.0 
1933.05 he oe ee 90.6 — 93.6 
1934 Fe BAe Pen. ced 91.2 —— 95.5 
LOSS 5 eae eee eee 94.8 — = 98.7 
19367 ee ee 98.2 — 101.4 
LOST eee ne ee 104.4 — 102.9 
1193 8 ekeios oct se ad whe Ef 99.1 — 101.8 
COS: Saree Peale. 95.0 — 98.2 
TSAO Sees eee 93.4 — 97.1 
LOA ret. cae Re 89.5a — 94.8 
OAD Tis. scr Seek 86.14 — 91.9 
i RSE Sonnets ee Aen Nt 86.9a — 89.9 
1 Cs Pe di a De ci 92.1a — 94.3 
LOA So ee eee At ale tae 96.1a = 98.2 
NDA Orarpedee A bette 103.6 — 104.6 
eS Sg Aiea ae Naat ey ee 103.46 — 104.3 
1948. 05..2.4 ae eee 99,36 os 100.0 
V9A9D DERE: Oe 100.06 = 100.0 
LOS Ofer e oe ee 97.5 = 96.7 
LOS Les nis eae ee ee 96.8 — 96.8 
US Oe tale Nae dele log ba 109.6 = 10322 
119.53 Asda ten, eee 107.4 a 100.8 
OS Ao 5 tas ee ae 104.4 oe 99.7 
LOSS 1.0 OK OL ee 105.6 = 103.0 


See following page for footnotes. 


A SYNOPTIC VIEW OF GROWTH 


If we now assume that the underlying data are Satisfactory, that the price 
indexes are appropriate and that the link at 1926 does not conceal funda- 
mental changes in that year, we may conclude from the elongated series that 
the terms of trade of Canada have maintained their constancy in spite of 
fluctuations in periods of depression and boom. The type of secular decline 
experienced by the United Kingdom to which we referred above is not 
exhibited here. It may well be that as world markets have altered their 
preference for various types of goods, Canada has kept pace, altering the 
composition of her production, so that the prices of her exports have not 
lost ground in the race with the prices of goods which she must import from 
heavy manufacturing areas and from more tropical climates.15 


We are left, therefore, with the conclusion that change in the terms of 
trade need not necessarily illustrate the course of economic progress; while 
undoubtedly a nation with an undiversified economy depending continually 
on a single exported commodity would suffer reverses in its terms of trade 
if that product declined in demand relative to its demand for other goods, 
it does not follow that the terms of trade of other economies with more diver- 
sified production opportunities selling in unrelated markets need progress 
through any particular series of Stages, other than those associated with the 
fluctuations of the short business cycle. For this reason, we do not emphasize 
the terms of trade as a manifestation of economic growth, nor shall we in 
Chapter 3 employ any assumption about the terms of trade in building our 
model of economic growth. 


While exports and imports are of course profoundly important economic 
contacts between nations, in Canada exports and imports have been de- 
clining as a proportion of national output or expenditure. But there are other 
important links between economies. The long-run movements of the factors 
of production, labour and capital, as well as the cultural contacts provided 
by the interchange of people, knowledge and tastes, have important economic 
consequences. We shall concentrate here on movements of labour and capital, 
and we turn first to international migration. 


See D. W. Slater, “Changes in the Structure of Canada’s International Trade’’, Canadian Journal 
of Economics and Political Science, XXI, No. 1, February, 1955, pp. 1-19, for a discussion of this 
explanation pertaining to the period 1896-1950. 


FOOTNOTES TO TABLE 2. 28 


a War years: data reflect prices of commodities traded in peacetime. 
b Exchange conservation controls. 


Sources: 1901-30: W. A. Mackintosh, The Economic Background of Dominion Provincial Relations, 
Tables 3 and 5. Export prices as percentage of import prices. 1913-20 the export and import 
Prices are D.B.S. Prior to 1913 Taylor’s indexes of average valuations. Since 1920, D.B.S. 
Price indexes. ; 
1926-55: D.B.S., Review of Foreign Trade, first half year, 1954, Table 12. The “domestic 
exports” and “imports” price indexes have been mechanically adjusted to 1949—100. Price 
indexes and terms of trade for the war years are not subject to the usual interpretation. 
1926-55: National Accounts, Income and Expenditure 1926-1950 and 1950-1955, Table 3. The 
implicit price deflators for imports and exports (which include payments for invisible items) 
have been mechanically adjusted to 1949—100. 
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Immigration rarely occurs when an economy is depressed. To the con- 
trary, it is during rapid growth, or during the upswing and prosperity phases 
of a business cycle, that countries like Canada and the United States have wel- 
comed the greatest inflows of migrants. Correspondingly, it is a general rule 
that countries and regions lose population when business activity and oppor- 
tunities in the domestic economy are discouraging. But since the corre- 
spondence of these movements with phases of home depression and of 
foreign economic exhilaration has not been perfect, there has been consider- 
able controversy as to whether it is the pull of foreign conditions or the push 
of home conditions that encourages migration during industrial fluctuations. 


In the longer run, the problem is akin to that we noted earlier in our 
discussion of population movements among regions; the same tangled skein 
of personal, social and economic motives lies behind the relationship be- 
tween the rates of population growth of national economies. We may repeat 
a question posed there: does international migration equalize or further 
separate disparate rates of economic growth? Data on national incomes and 
populations are more plentiful than data on regional incomes and popula- 
tions, and more research on the determinants and consequence of inter- 
national migration (especially from Europe to the New World) has been 
undertaken. Although much has been learned from such research, there is 
still much to be learned. 


A particularly noteworthy recent work by Professor Brinley Thomas, 
Migration and Economic Growth, contains an investigation inspired by the 
suggestion of Professor Joseph Schumpeter in connection with cycles of 
economic activity, and Professor Simon Kuznets in respect of the so-called 
minor secular cycle. We have mentioned that economists have discussed the 
relative importance of the pull of conditions in the receiving countries, and 
of the push of poor economic or social conditions in the country of origin 
of the migrants. Viewing the problem in terms of the approximately ten-year 
business cycle of the nineteenth century, it appeared that the favourable 
economic circumstances of the receiving country, that is the pull, exerted 
the greatest forces, since migrants seemed to be leaving their homes regard- 
less of the conjuncture of domestic business activities at that time. The re- 
searches of the economists we have just mentioned, however, suggest that 
the short ten-year business cycle is less relevant for the study of migration 
than the so-called minor secular cycle of from 17 to 20 years, which is best 
known to many persons through its manifestation as a building cycle in 
North America. These economists have considered within the full North 
Atlantic economic community of the nineteenth century the timing and per- 
vasiveness of these minor secular cycles among the nations making up the 
community. Evidence has been unearthed which suggests that during rapid 
growth in one part of the system—that is, during an upswing of this longer 
cycle—there has been an accompanying but lagged inflow of migrants and a 
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simultaneous downswing in the economies whence the immigrants came. One 
example of this kind of analysis is given in Table 2. 29, which shows that the 
American decades of most rapid growth were those in which immigration 
from the United Kingdom increased most rapidly (with a lag of about five 
years). Other tables in Professor Thomas’ work are intended to establish 
that when the American rate of growth of income per capita was high the 
British rate was low, so that British savers invested their capital in the 
American market. Conversely, when British growth was high, the American 
economy was in the doldrums, British savers found it most profitable to 
contribute to the equipping of British industry, and British workers showed 
little disposition to migrate. Our particular interest in this elaborate hypo- 
thesis is that in it migration is seen as part of the transmission mechanism of 
rates of growth of one country to other countries. Rapid growth in one place 
invites the movement of goods, capital and people, so that the other econ- 
omies, through these various contacts, are in part carried along by the wave 
of progress that has reached one part of the larger economic community. 


Table 2. 29 
RATES OF INCREASE IN U.S. INCOME AND IMMIGRATION 


(percentages of previous overlapping decade) 


Decade Real national Net immigration 
(yearly average) income per capita from United Kingdom 
IL SAAS Geen eer TR 9 al 29.3 104.0 
LS OSS Sebi were ech We Les 74.4 
VOSA Smet eerer niet et 5) Sl 
LS SOO SEIT Me Teed ire. bern aa: 3.8 =e) 

LS OF IES OS Behan) Mocs ol” 12.3 —29.8 
ESOO= OORT ney, he 14.2 41.4 
LO OASUOTS HL sell laren: 9.6 Ae 


Source: Brinley Thomas, Migration and Economic Growth, Cambridge, 1954, Table 30. 


The second of the long-run factor movements which forms a contact 
between growing economies is foreign investment. When economic growth 
and a high propensity to import consumer goods threaten to exhaust an 
economy’s powers of drawing on foreign sources of supply, the gap might 
be filled by increased lending by the rest of the world. Indeed, the economic 
growth may take the specific form of real investment financed by foreign 
investors who themselves thus provide the means by which the required 
capital goods may be imported. In the Canadian context, such increase in 
foreign indebtedness appears to have been an inevitable concomitant. of 
economic growth. The savings of Canadians, high as they are, have been 
insufficient to cover the many investment opportunities existing in the boom 
economy. Similar experience has been noted in other economies at given 
periods in their histories, so that one well-known generalization about econ- 
omic growth has suggested that growing economies pass through a succes- 
sion of stages from immature debtor, when exports are insufficient to finance 


78 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


either imports or even the service on the debt, to mature creditor, when con- 
ceivably a country might finance all its imports with the interest earned on 
past lendings. 


However, so much depends upon the outcome of the race between the 
appearance of new investment opportunities (caused by new resource dis- 
coveries and needs, population growth and technical change) and the flow 
of new savings (the determination of which is dominated by a multitude 
of individual decisions about insurance, retirement, risk, dividend policies 
and fiscal policy) that we believe any summary proposition can refer only 
to a particular country at a particular point in its path of development. 


Net foreign lending or borrowing has two consequences which we shall 
merely point out without the discussion they invite. In the first place, net 
foreign borrowing leads to an increase in the foreign ownership of Canadian 
securities (though it need not lead to an increasingly preponderant foreign 
ownership of all Canadian securities). If these securities are in the form of 
bonds, they lead to an inflexible burden of debt service which may provide 
cause for concern over subsequent rises and falls in the business eycleeh, 
on the other hand, these securities are equities, it leads to an increase in 
foreign ownership and control of Canadian enterprise. The economic aspects 
of these two manifestations of increasing indebtedness are discussed in this 
Royal Commission’s study of Canadian-American economic relationships. 


In the second place, net foreign borrowing leads to a flow of interest 
and dividend payments abroad in subsequent years. Whether the flow in- 
creases as a percentage of the G.N.E. or not depends upon whether the total 
of net foreign indebtedness is rising more or less rapidly than the G.N.E. 
and upon whether foreign-controlled firms are remitting dividends abroad 
or are plowing profits back into the Canadian economy. The total flow of 
interest and dividends has been decreasing in past years as a percentage of 
the G.N.E. suggesting, as in fact is believed to be the case, that in the long 
run foreign indebtedness has not grown as rapidly as the G.N.E. and that 
foreign investors have re-invested a large part of their earnings in Canada. 
In Table 2. 30 we present some evidence on this subject. Evidently the net 
balance of payments of interest and dividends has not risen as rapidly as the 
G.N.E. since 1926, though total indebtedness has displayed more rapid 
increase since 1951. 


In some economies, this flow of interest and dividends abroad is likely 
to assume significant proportions. Indeed, it is often important to distinguish 
between the Gross National Product (the product accruing to nationals, 
regardless of its origin) and the Gross Domestic Product (the output pro- 
duced within the geographical confines of the country, regardless of its 
ownership), because there may be a large difference between them. This is 
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done, for example, in the official statistics of the United Kingdom, and in 
Our Own work in later chapters on Canadian output. The chief source of the 
difference between the two measures is the net flow of interest and dividends, 
though wages and salaries paid in one country to nationals of the other are 
also significantly large in a few border communities. Both the growth of an 
economy servicing past loans by paying interest and dividends abroad, and 
the level of employment and general business activity may be understated 
by the G.N.P. However, in Canada the small size of the proportions in 
column 2 of Table 2. 30 suggests that the difference between G.N.P. and 
G.D.P. is much less important for understanding Canadian growth and 
activity than are such international trade variables as the terms of trade, 
tariffs, the elasticity of foreign demand, and currency availabilities. As the 
table suggests, only in the depression of the 1930’s was the net balance of 
interest and dividends large enough to require separate analyses of the 
growth of the G.N.P. and the G.D.P. 


Table 2. 30 


CANADA: INTERNATIONAL NET INDEBTEDNESS, 
SELECTED YEARS, 1926-55 


(percentage ) 
Ratio of net foreign Ratio of net balance 
indebtedness to G.N.E. of interest and dividends 
between Canada and all 
other countries, to G.N.E. 

LOD ORE welts es 96 3.8 
LOO OM reeks me — 4.4 
ROS Oyen Lata 22 5 Gy — 
Soh eet haa Soe GE) 6.3 
DSO Niet: bene = 96 Ds 
| DAS Mined nbdc bode aby 32 1.4 
LODO ee ee cre 32 2D 
LOU Sem ee LRA 5, 24 1.6 
DS Oiprret te. ee eek sd DD pal 
[USS | Laake mead Dt 1.6 
LOSS epee ewe) ple 24 9 
EDS Satan AA cmt ek iy", 28 2 


Sources: Column 1: D.B.S.: Canada’s International Investment Position 1926-54, Table 1, Indebtedness 
is roughly definable as foreign capital invested in Canada and in Canadian property abroad, 
minus Canadian capital invested abroad; both terms include official holdings of exchange, but 
exclude short-term commercial indebtedness and blocked currencies; values are at year ends. 


Column 2: National Accounts, Income and Expenditure, 1926-1950 and 1950-1955, Table 
XVIII, line 13. 


See also: Canada’s International Investment Position, 1926-1954, pages 56-63. 


We cannot, within the scope of this chapter, attempt an estimate of the 
importance, as links between growing economies, of the flows of ideas, tastes 
and technology. These flows are particularly large among the three economies 
that we have examined, but we are aware also that today, among most 
economies, language barriers and political differences do not long inhibit the 
communication of discoveries and of production methods, and this is par- 
ticularly true if economies trade directly with each other, if their exports 
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compete in common markets, or if they compete for raw materials or other 
imports. 


The reader may, however, agree that the statistically measurable long- 
run links between growing economies are many and strong, and that the 
cultural contacts would have similar effects. Though their detailed effects 
are varied, all of them tend to bring the rates of growth of members of the 
international economy into greater agreement than would exist in their 
absence. We are impressed by the close contacts existing between neighbour- 
ing economies, and even more impressed by the locking action imposed on 
their growth rates by flows of capital and of labour. When such flows, and 
flows of currently used goods and services, exist, from many points of view 
the economies blend into one, or at least the boundaries between them be- 
come hazy and difficult to distinguish. The more numerous these contacts, 
the more similar will be the rates of growth.'® We revert to this point in the 
following chapter. 


III. From Record to Theory 


Clearly, an attempt to set out a record of economic growth within the 
space we have allotted ourselves in this chapter would have been a haz- 
ardous enterprise. We should emphasize that to set out the full record has 
not been our intention nor our achievement. Instead, we set ourselves the 
task of discovering whether there was any pattern to be seen in the myriad 
statistical manifestations of economic growth. We have noted some of the 
patterns emphasized by other writers, particularly patterns in the changing 
industrial composition of the national output, the changing share of labour 
in the national income, the changing terms of trade between primary and 
manufacturing economies, and the changing role of energy and natural re- 
sources in a period of growing populations, and we believe them, for the 
most part, to represent helpful insights into the process of growth. We our- 
selves have been particularly impressed with what we believe to be two out- 
standing characteristics of the development of mature economies: 


(a) national economic development, in spite of fluctuations, manifests 
itself in a multitude of statistical time series, both specific and aggre- 
gative, whose rates of growth are surprisingly similar to those of 
comparable series in other economies, and 


(b) within a given economy, in spite of fluctuations within the shorter 
period, the ratios between the items of certain pairs of economic time 
series maintain a surprising constancy, either of value or direction 
of change. 


‘6We do not wish to be misunderstood on this point. We have not contended that the rates of growth 
of the countries we have studied have been shown to be equal for every indicator we have selected. We 
only contend that contacts among economies in and of themselves diminish disparities among national 
rates of growth, Differences in the climate of enterprise, the effects of technologicat change on the 
demand for particular resources, and the ravages of war, to mention only a few illustrations, may and 
do inhibit the operating of the forces to which we have drawn attention. 
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In the following chapter we shall analyze these two generalizations and 


in the subsequent chapters we shall emphasize them in developing our fore- 
casts. 


Before concluding, we must reiterate the warnings throughout this 
chapter about the nature of the underlying statistics. Most of the basic esti- 
mates were not calculated for the purpose of making long-period com- 
parisons. In many cases they represent the outcome of splicing together once, 
twice, or more times statistical time series published by different authors to 
illuminate different problems. Each long series is therefore necessarily of 
rather uncertain quality as a means of comparing the rates of growth be- 
tween its extremes. We only compound the uncertainty when we take the 
ratio, Over time, of any series to another of equally uncertain homogeneity 
over time. The time path of the resulting ratio can at best only be indicative 
of rough constancy or of continuing change. We would be very neglectful of 
our duty to our reader if we left the impression that we attach great im- 
portance to the absolute value of a ratio at any particular time or to the 
value of its compound rate of change over time. Nor must we forget that our 
estimates measure variables which, far from growing steadily, fluctuate in 
sympathy with general and specific business conditions. Viewed over a long 
period of time, such fluctuations may be regarded as though they averaged 
out; but recourse to this concept is less helpful at the beginning and at the 
end of the series. We do not know what lies beyond the extremes; hence we 
cannot be certain that what appear at the extremes to be short-term dips or 
peaks are not actually evidence of changes in long-term trends, knowledge 
of which might lead us to modify some of our conclusions about the tenden- 
cies we have seen in this chapter. For such reasons we have sketched the 
pattern in broad strokes; statistically, much remains to be done before its 
details are clear. 


Having thus warned the reader, we now present briefly a classification 
of what we believe are key ratios in the analysis of economic growth. 


Among the constant relationships, as far as our statistics allow us to call 
anything in economic life constant, may be numbered the following: 


(a) an approximately fixed relationship between saving and output 
(b) a related constancy of the ratio of capital to output 
(c) a significant stability of the ratio of labour income to national income 


(d) a limited range of variation among the rates of growth (especially of 
Output or income per head) of mature economies or of the regions 
of an economy. 


Among the ratios and relationships between growing variables which 
were found themselves to be growing—that is, the rates of growth of numer- 
ator anid denominator were different—may be numbered the following: 
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(a) output per worker and output per man-hour of work 
(b) income per unit of work; that is, wage rates 

(c) the ratio of capital stock to labour input 

(d) the ratio of leisure to other types of consumption 

(e) the ratio of output to energy consumed. 


There is a third set of ratios, the long-run direction of which is unclear, 
and on which present evidence is inconclusive: 


(a) the proportion of the population that is in the labour force 
(b) the proportion of the national expenditure that is imported 


(c) the proportion of the national output that is exported. 
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I. Introduction 


In the last chapter we reviewed alternative ways of describing economic 
growth and an array of empirical facts relating to the long sweeps of econ- 
omic development. Now, in anticipation of subsequent chapters in which 
forecasts of pertinent indicators will be made, we must direct our attention 
to a few problems in the analysis of economic growth. However, our treat- 
ment will be modest and is intended to be. 


In what follows we shall concentrate on the nation’s output and output 
per head’ as measures of economic growth, but of course, the development 
of other related quantities, including components of output and income, will 
receive considerable incidental attention. 


The theory of economic growth is not a neat little island in the literature 
or subject matter of economic theory. Interest in the nature and problems 
of growth is currently very high. This is partly because the grand strategies 
of world politics focus attention, on the one hand, on relative rates of 
advance of more mature economies, especially those based on large conti- 
nental land masses and, on the other hand, on the problems of assisting the 
so-called underdeveloped countries to realize their national economic (and 
political) aspirations. But economists have long considered the question 
under a variety of stimuli, and, moreover, there is little economic theory, 
from the discussions of value, distribution and allocation to the theory of 
fluctuations, that is not germane to the analysis of trends in activity. 


In spite of the extensive literature on the subject and probably because 
of the pertinence of so many theoretical considerations, there does not now 
exist an accepted general theory of economic growth. (We shall not remedy 
this deficiency.) There is, however, perhaps some agreement that one may 
delineate at least three basic determinants of the rate at which an economy 


‘Especially output per head of the employed labour force. 
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can increase the size of the product that it wrests from the natural resources 
at its command. The use of the word “basic” derives from the consideration 
that although there may be some reciprocal relation between these deter- 
minants and the development of the output of the economy, the effect of 
these determinants on the growth of output may be expected greatly to 
exceed the effect of the growth of output on the evolution of the determi- 
nants. The three determinants we have in mind may be labelled the spirit 
of the people, the institutions through which economic activity is organized 
and the knowledge of techniques.” Let us briefly discuss each of these in turn. 


By “the spirit of the people” we mean such characteristics as their in- 
terest in promoting economic well-being as compared with other objectives, 
their attitude to work versus leisure, and their attitude to taking risks, such 
as those associated with changing occupations or employers and with intro- 
ducing new products and methods. By and large we would expect economic 
growth to be more rapid, the more interested people are in acquiring the 
fruits of economic effort and the more they are willing to take the risks 
associated with the changes that are the very essence of rapid development. 


By “economic institutions” we refer to the complex system of rules and 
practices followed by governments, individuals and groupings of individuals 
in conducting economic activity. Institutions provide a vital means by which 
the willingness of the people to work and to take risks is effectively directed. 
We would not argue that there is only one set of institutions that is most 
effective in this sense for all peoples and all times; we only assert that growth 
will be the more rapid if institutions do not thwart the spirit of the people. 


The knowledge of techniques for most fruitfully applying labour to 
capital and resources to yield goods and services is clearly of vital im- 
portance in economic growth. We do not wish here to distinguish carefully 
between institutions and techniques. The distinction is ultimately arbitrary, 
for techniques are also rules and practices. The rules or practices governing 
say the establishing of corporations and relations between management and 
labour differ only in degree from the rules by which factors of production 
are combined in the factory. In recognition of the arbitrary line between 
institutions and techniques, we shall use the word “innovation” to refer to 
changes in either. 


There is another determinant of output which we do not consider to be 
as “basic” as the three introduced above. This is the population of the 
economy. The rate of population growth is certainly affected by the changes 


2One should not exaggerate even the extent of agreement on these basic determinants. W. A. Lewis, 
for example, in his The Theory of Economic Growth (London, 1955), distinguishes three “proximate” 
causes of growth: “the will to economize”, “the increase of knowledge and its application’, and “the 
amount of capital or other resources per head” (p. 11). It seems to us that the quantity of capital per 
head is much more responsive to the state and development of the economy than the other two proximate 
causes which we too have selected. W. W. Rostow in his The Process of Economic Growth (New York, 
1952), suggests a somewhat different set of determinants or proximate causes. See also, M. Abramowitz, 
Economics of Growth’’, in A Survey of Contemporary Economics, Volume 11, ed. by Bernard F. Haley, 
Homewood, Illinois, 1952, especially p. 134. 
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in economic activity; it would presumably not be argued however that popu- 
lation is as responsive to changes in the level of prosperity as say investing 
in capital equipment. We shall accord population an intermediate status as a 
determinant of economic growth not quite so basic as the spirit of the peo- 
ple, their economic organization and technical knowledge. 


In this chapter, in which we are concerned essentially with economic 
growth in countries such as Canada, the United States and the United King- 
dom (as contrasted with comparatively less mature economies), we shall at 
all times take the spirit of the people as given.? For part of the analysis we 
shall suppose that the introduction of innovations and the increase of the 
population proceed at rates that are in no wise determined by the course of 
economic activity. Later this assumption will be progressively relaxed as we 
discuss the relation of the introduction of innovations to the phases of the 
business cycle, the responsiveness of the character of innovations to relative 
factor shortages in the economy, and one or two aspects of the relation be- 
tween population changes and economic changes. However the analysis of 
the effects of economic growth on population and innovations will be even 
less complete than the analysis of economic change under the influences of 
continuing innovation and rising population. 


In Part II of this chapter we shall be concerned with relations among the 
levels of economic variables such as income, employment, the stock of 
capital, saving and investment, earnings of labour and capital, and the like, 
when the rates of change of these variables are in equilibrium or are pro- 
ceeding toward equilibrium. We shall consider especially the changes in levels 
and in rates of growth that result from changes in assumptions concerning 
the growth of the population and the rate of introduction of innovations. 
The analysis here will be analogous to the equilibrium theory of economic 
Statics. 


In Part III, our subject will be the interrelations of cycles and trends in 
the main economic magnitudes. 


In Part IV we discuss briefly the relation between the theoretical views 
set forth in this chapter and the forecasts presented later in the book. 


II. Growth and Equilibrium 


In Chapter 2 we drew attention to several empirical trends that seemed 
sufficiently well established to warrant analysis. Among these were the fol- 
lowing: 

(a) the comparative constancy of the ratio of saving to income over the 

long run, 


‘That is, in a broad way. We shall, however, refer specifically to changes in confidence over the course 
of the business cycle. 
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(b) the absence of any pronounced long-term movement up or down in 
the ratio of income to capital (or as it is often expressed, the capital- 
output ratio), 


(c) the rising trend of income and output, each per head, 


(d) the fairly constant share of the earnings of labour in national income, 


~~ 


(e) the rising trend of the ratio of capital to labour, 
(f) the rising trend of real wages, 


(g) the comparatively level trend in the rate of return on capital. 


Some of these empirical trends, especially the first three, lie at the heart 
of the forecasting methods used later in this study. We wish, in this and the 
next part of the present chapter, to study some of the implications of these 
empirical findings and to examine possible explanations for them. Let us 
warn the reader immediately however, that by and large economists have, 
at best, only tentative explanations of them to offer. It follows that forecasts 
drawing upon such analysis must be regarded as correspondingly conjectural. 


We shall begin the analysis by concentrating on some implications of the 
trends and gradually, as we proceed, turn to the problems of explaining them. 
There must necessarily be a considerable atmosphere of fiction or unreality 
about the analysis of the implications of trends. This is because trends them- 
selves are fictions. Trends are an ex post interpretation and summary of 
events. But, as the data have shown us, the economy does not develop along 
trend lines; the indicators of economic development show a wide variety of 
jerky, irregular movements and even these are the record of such few of the 
full details of economic experience as can be reduced to numbers on a graph. 
Trends, being interpretations, are the consequences of day-to-day experience; 
they are neither the essence nor the cause of experience. Lest we arouse the 
interest and criticism of the philosopher we shall not develop this point 
further. The conclusion we draw is that a study of the implications of trends 
is essentially a logical study of the compatibility and the interrelationship of 
trends. In other language, it is a study of equilibrium among growth rates. 


Some of the questions of compatibility are obvious, and may be settled 
by using a little arithmetic. For example, if the ratio of capital to labour 
rises, and if the ratio of capital to output does not change, then necessarily 
the ratio of output to labour rises. There are more than a few obvious arith- 
metical propositions of this kind to be found in the literature of economic 
growth. There are other propositions concerning equilibrium among rates of 
growth that derive from rather more sophisticated analysis. The increase in 


‘The precise wording should be noted. The method of forecasting was not simply to project some 
Statistical computation of these trends. Rather we have studied the trends. movements about the trends 
and such explanation of the trends as could be adduced, and in the light of this study have arrived at 
projections, It may be of course that events will show that the extra effort did not improve the forecasts. 
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sophistication arises from the addition of further relationships and restric- 
tions in the analysis. 


The question of whether a particular set of trends are compatible or 
whether a particular set of growth rates are in equilibrium then depends upon 
the group of assumptions—or in other words, the model—that is used in 
the analysis. Moreover, it must be anticipated that in general more than one 
model will yield the same conclusions. We shall not be able here to explore 
as fully as we should and as we should like, alternative models, and the 
choices to be made among them. In science, the preferred model is ulti- 
mately that which yields the best predictions. There is always some presump- 
tion that models whose basic assumptions agree well (in some sense) with 
our interpretations of experience, will prove to yield the best forecasts, but 
progress in all sciences provides many surprises in this connection.® Since 
we shall not here be able to compare our forecasts with experience we must 
be content to work with models of a type that might be presumed to yield 
acceptable forecasts and to offer some defence of the assumptions (especially 
in our attempts to explain the patterns we have observed). All of this 
amounts to declaring that economic science has not a long record of suc- 
cessful predictions to its credit and therefore the forecasts to be supplied in 
this study must be regarded with some skepticism. 


We shall not of course confine our study to conditions under which the 
rates or growth of a particular group of indicators are compatible. We shall 
be especially interested in the question: At what levels of the variables and 
at what rates of growth of the variables will equilibrium prevail? Indeed, if 
we think of the course of variables over time as being plotted® on semi- 
logarithmic paper (on which straight lines represent constant rates of change) 
we shall be concerned with the level and with the slope of the time paths of 
variables implied by the model under discussion, both in equilibrium and 
during the passage from one position of equilibrium to another. 


1. An Economy with One Industry 


Let us begin the exposition of the subject of growth and equilibrium with 
a particularly simplified model or set of assumptions. Some complications 
will be introduced subsequently. We suppose the existence of a quite extra- 
ordinary economy in which output consists of only one kind of good. This 
good however has two uses; it may be consumed directly or it may be used 
as capital in the production of further output. There is therefore only one 
industry in this economy and no trade in goods or securities is conducted 
with other economic systems so that output is equal to income. Moreover, 
we suppose that such government as there is, is conducted by members of 


*For an elaboration of the point, see Milton Friedman, ‘““The Methodology of Positive Economics 
in Essays in Positive Economics, Chicago, 1953, pp. 3-43. 
“With the value of the variable on the vertical axis and time on the horizontal axis. 
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the population in their spare time and that the government has no budget— 
no receipts or expenditures. 


It is assumed that in production, labour (of homogeneous quality) is 
combined with capital to produce output and that the relationship between 
inputs and outputs is such that a simultaneous increase of x % in each of the 
inputs results in an increase of x % in the output. Moreover, we shall not only 
assume that the “production function” is of this variety (homogeneous of 
degree one) but that in addition, it is of the special Cobb-Douglas form 
having constant elasticities of output with respect to each of the factors and 
the sum of the elasticities equal to unity.7 


The assumptions we make concerning the population and innovations are 
the following. It is assumed that the labour force increases at a constant rate 
and that new innovations are continuously applied so that the amounts of 
labour and capital required to produce any given output continuously de- 
cline each at the same constant rate. Alternatively we may express this latter 
assumption as follows: the output that may be derived from each combina- 
tion of inputs grows constantly at a given rate. In yet other language that 
may be even more familiar, we assume that neutral innovations are intro- 
duced at a constant rate. We shall refer to the term in the input-output re- 
lation, that defines the levels of output that may be obtained at any time from 
any particular combination of inputs as the innovation factor.® 


7 


Qa 
In symbols, the production function is assumed to be of the form O=AK L 


lead) 


where O represents the level of output, K and L represent the levels of inputs of capital and 
labour respectively, A is a constant and @ is a constant representing the elasticity of output 


a tal 00 A OK ee 
with respect to capital input, 1e Go Kis 
ae ats Oro 
1—a is the elasticity of output with respect to labour input, ice. ies a iF 


Cf P H Douglas, “Are There Laws of Production?” American Economic Review, Vol 
XXXVIII, 1948, pp !-41 and the literature cited therein. 


8 
The assumption concerning the growth of the labour force may be represented symbolically as 
nt 
Loe 
where L, is a constant, n is the constant rate of growth of the labour force, t symbolizes the 
variable time and e is the base of Napierian logarithms The assumption concerning the 


character of innovations may be represented by considering the “constant” A in equation 
(1) to grow at a constant rate so that it may be replaced by 


t 
Ace” 
the innovation factor, where A, is a constant and g is the constant rate at which neutral = 
novations are introduced We may now rewrite equation (1) as 


On ae Ko | aes a (2) 
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One further group of assumptions is made at this point. It is assumed 
that the proportion of output that decision-makers in the economy, con- 
sumers or business firms, decide to devote to increasing the capital stock is 
a constant. For simplicity we shall assume that capital is everlasting (whether 
the single class of goods in the stock is used in further production or merely 
held as inventory for consumer needs) so that replacement expenditures are 
zero, though the argument may be conducted equally straightforwardly if it 
is assumed that replacement expenditures are not zero but a constant pro- 
portion of output. (See the discussion in footnote 10 below.) The ratio of 
investment to output may also be viewed as the ratio of saving to output.® 


Let us examine briefly some of the consequences of these assumptions.!° 
The consequences derive formally from mathematical analysis. This will be 
conducted in the footnotes but in the text we shall state the consequences 
along with such intuitive demonstration as we are able to manage. 


One implication is obvious immediately; namely that the rate of growth 
of output will vary directly with the rate of expansion of the labour force 
and directly with the rate at which neutral innovations are continuously in- 
troduced. The effects of the saving ratio and the output-capital elasticity on 
the rate of growth of output however may not be so obvious. Nevertheless 
they may be explained fairly easily. The rate of growth of output under our 
assumptions concerning the production function will necessarily be equal to 
the rate at which innovations are introduced plus the output-labour elasticity 
times the rate of growth of the labour force plus the output-capital elasticity 
times the rate of growth of capital. Secondly, we get from the savings rela- 
tion, that no matter what is the propensity to save, the rate of growth of 
investment equals the rate of growth of output. We now have through these 
two propositions an implied relation between the rate of growth of capital 
and the rate of growth of investment. But investment is the rate of change 
of capital. We would therefore expect that investment would be higher for 
given output, the higher the saving ratio, and that capital would grow at a 


a 


9 
Symbolically, we have S/O=1/O=s (3) 


where S is saving and I is investment that adds to the capital stock 


If I’, investment including replacement, equals s’O and if replacement, I” equals s’’O, then 
investment that adds to the capital stock, I, equals I’—I’ equals (s’—s”) O equals sO With 
these definitions, the formal argument in the balance of Part I applies whether replacement 
is taken to be zero or a constant proportion of output If capital is not assumed to be ever- 
'asting. both investment and saving should be regarded as including depreciation allowances 


10This simplified model has also been examined by others; in particular see Robert M. Solow “A Con- 
a to the Theory of Economic Growth”, Quarterly Journal of Economics, Vol. LXX, 16, PU. 
65-94, and Harold M. Pilvin, “Full Capacity vs. Full Employment Growth”, Quarterly Journal o 
Economics, Vol. LXVII, 1953, pp. 545-552. - ee Hae eet 
. D. Dickinson, ‘‘A Note on Dynamic Economics”’, e Review o } % 
Vol ee NE 50) 1Ssa as pp. 169-179, may also be helpful. In the book by Horace Ba 
Population Growth and Levels of Consumption with Special Reference to Countries in oe (London, 
1956), extensive use of the Cobb-Douglas production function is made in analyzing problems 0 gegnomle 
growth, especially in underdeveloped countries. A large proportion of this book is germane to our 
discussion. 
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rate that depends directly on the saving ratio. However it is easily seen that 
if the rate of growth of a stock of anything grows at a constant rate, the 
stock itself will grow at a rate that approaches that same constant rate ever 
more closely. Though we do not prove it by this argument, there is every 
presumption that investment in this model would be expected to grow at a 
constant rate and that therefore the rate of growth of capital ultimately 
would for all practical purposes equal the rate of growth of investment. Using 
this result we now have that the rate of growth of investment equals the rate 
at which innovations are introduced plus the output-labour elasticity times 
the rate of growth of the labour force plus the output-capital elasticity times 
the rate of growth of capital. Or, to conclude, the rate of growth of invest- 
ment (which equals the rate of growth of output always and the rate of 
growth of capital ultimately) tends toward a value equal to the rate of growth 
of the labour force plus the ratio of the rate at which innovations are intro- 
duced to the elasticity of output with respect to labour.'' We may further 
conclude that, if innovations are being introduced, their effect on the rate of 
growth of output will be enhanced if the output-capital elasticity (which is, 
by assumption, one minus the output-labour elasticity) is high. 


11 
The structure of the above argument is as follows 


R(O) =g+ (1-a)n+eaR(K) 
R(O)=R(1)_ at all umes and irrespective of s 
"RI =gt+(U-a)n+aR(K) 
But ulmately R(K)=R(I) 
RQ) =n+— ultimately 


dO 
where R (O)= ao: the rate of growth of output and R(K) and R(I) are similarly defined 


The formal proof of the result is the following 


From equations (2) and (3), bearing in mind that a“ = ib, 
t 
dk z 
- Bee iesapise = | a (4) 


The solution of this differential equation is 


ts (1-a) 7 = 
Ae rx! a) _ s(I-a) Aol |, , nll ay ae 


n(l-a)+g¢g 
where K, is the value of K (t) att = o. 
From this it is clear that the rate of growth of K(t) approaches the value n+ 2S 
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We draw attention explicitly to the result that the capital stock grows at a 
rate ever closer to the rate of growth of output, so that the equilibrium value 
of the capital-output ratio is a constant.!2 Moreover, since the rate of growth 
of capital and output in equilibrium exceeds that of the labour force, the 
ratios of capital and output to labour rise constantly in equilibrium. Since 
our use of a Cobb-Douglas input-output relation implies that labour receives 
a constant share of the national output,’ it follows from the above that 
labour income per worker will also rise constantly in equilibrium. Applica- 
tion of the marginal productivity theory of wages also gives the same result.14 
Since the share of capital is also constant we also have the result that the 
return to capital rises at the same rate as income and as capital and hence 
the return per unit of capital is constant in equilibrium. This too may also 
be seen by application of the marginal productivity theory.!® 


12 
Solow, in his paper “A Contribution to the Theory of Economic Growth”, already referred 
to, made a slip in his analysis of this model with respect to the equilibrium value of the 
capital-output ratio because he calculated (in our notation) that the R(O) would be 


n+ pees whereas in fact itis n + - the same as R(K). See page 85. 
te 


= 


13 
For an alternative demonstration that at a constant rate of growth of output, constant 
capital-output ratio, and constant rates of saving from wages and profits, the shares of labour 
and capital in national income are constant, see Nicholas Kaldor, “Alternative Theories of 
Distribution”. Review of Economic Studies, Vol. XXIII (2), 1956 pp 83-100, especially Part IV 


14 
The marginal product of labour may be derived from (2) as 
dO vr (-an+g)t K (t) @ where C;, is a constant 
d(Le"*) 
Substituting from (5) we have, essentially, in equilibrium 
gt 

g sor 
oO is Sehr (-an+g)t és (tetas) at C, el , where C, is a constant 
d(Loe™) 

o 

Thus the real income of a labourer rises, in equilibrium at the rate ee 


15 
The marginal product of capital may be derived from (2) as 


0 1- =) 
a = Cen ate ya 


have essentially, in equilibrium 


where C, 1s a constant and on substtuung trom (5) we 


dO AG n(l-a)+g —[n(1-a)+g]= Cy another constant so that the real return 
aan ree ‘i 


to capital per unit, 1s constant in equilibrium. 
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If labour income per employed worker rises constantly, and saving is a 
constant proportion of output, then consumption too will be a constant pro- 
portion of output (since output less savings equals consumption) and there- 
fore consumption per employed worker will also rise at a constant rate. 
Moreover, this constant rate is independent of the rate of growth of the 
labour force so that any increase in the (constant) rate of growth of the 
labour force will not raise the equilibrium level of consumption per em- 
ployed worker. 


In some of the more recent literature of the theory of economic growth 
much has been made of the concept of the “warranted rate of growth” and 
the contrast between this and the “natural rate of growth”.1® Authors such 
as Harrod, Domar and Hamberg have contended that the economy may 
develop according to the warranted rate or growth of output, if this equals 
the natural rate, but if it does so it must travel a very precarious path. “De- 
parture from the warranted line sets up an inducement to depart further 
from it” according to Harrod.'* 


This point of view has its merits but it seems to us to use the notion of 
equilibrium to stress the instability of the short run.'® In our view, unstable 
equilibria leave equilibrium analysis (whether in statics or the theory of 
growth) rather barren. Indeed the authors we have mentioned provide very 
little discussion in their essays on growth of how the economy may be 
rescued from the abyss toward which it heads when equilibrium is disturbed. 
But history surely indicates that the equilibrium has often been disturbed 
and economies just as often rescued. The argument that we present in this 
chapter is that the short run is characterized by instability but that short-run 
changes are contained and reversed by the fundamental equilibrating forces 
that assert themselves over the longer run. Progress of the economy de- 
scribed by the model we are exploring in this first section where we abstract 
from the instabilities of the short run, is always toward an equilibrium path 
along which the warranted rate equals the natural rate. It may be demon- 
strated that the capital-output ratio in the model under discussion tends to- 
ward the ratio of the marginal propensity to save (s) to the sum of the rate 
of growth of the labour force (n) and the ratio of the rate at which technical 


e See especially Roy F. Harrod, Towards a Dynamic Economics, (London, 1951) and R. F. Harrod, 
An Essay in Dynamic Theory” originally published in the Economic Journal and reprinted in Economic 
Essays (London, 1952) Essay 13. See also D. Hamberg Economic Growth and Instability (New York, 
1956) and E. D, Domar, ‘‘Capital Expansion, Rate of Growth and Employment”, Econometrica, Vol. 
14, 1946, pp. 137-147, and E. D. Domar, “Expansion and Employment’, American Economic Review, 
Vol. 37, 1947, pp. 34-55, 
w“An Essay in Dynamic Theory” reprinted in Economic Essays, op. cit., p. 265. 


_ ‘*Hans Brems has recently related the instability of the Harrod path of growth to the length of the 
time unit on which investment planning is based. See ‘‘Stability and Growth”, Economic Journal, Vol. 
LXV, 1955, pp. 615-625, and also “‘Hlow Induced Is Induced Investment’, Review of Economics and 
Statistics, Vol. XXXVI, 1955, pp. 267-277. In the second article he concludes, “‘Although for obvious 
reasons little reliance can be placed upon the exact numerical result achieved, the length of the time unit 
required for stability nevertheless appears quite impressive—between four and eight years.” It may be 
commented that in the absence of short-run instabilities, planning periods might very well be considerably 


longer, and the Harrodian equilibrium stable. But an analysis that abstracts from short-run instabilities 
is unsatisfactory. 
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innovations are introduced (g) to the output-labour elasticity 
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would appear to be the way in which we should represent the natural rate of 
growth, whereas the warranted rate of growth is usually defined as s ~ K/O. 
On these definitions, since 


Fa g 
s+K/O approaches n+ ed 


we see that the economy approaches the equilibrium condition in which the 
warranted rate of growth of output equals the natural rate. 


Most of the consequences of this model that we have derived so far have 
been in terms of rates of growth. We must however draw attention speci- 
fically to consequences relating to the levels of output and the stock of capital 
in particular. Consider the course of the stock of capital. While it is the case 
that the equilibrium rate of growth of capital is independent of the marginal 
(or average) propensity to save, this is not true of the level of the capital 
stock. At all times—before equilibrium is reached and in equilibrium—the 
level of the capital stock will be the higher, the higher is the propensity to 
save. This hardly needs explanation; we would be surprised if the result were 
otherwise. Consequently, the level of output also will be higher, the higher 
is the propensity to save, as it depends directly on the stock of capital. 


We may sum up our conclusions concerning the course of output or 
capital with the aid of the schematic Diagram 3. 1. We plot the logarithm of 
output or capital (which varies directly with the level of output or capital) 
on the vertical scale, as then a constant rate of growth appears as a straight 
line. Qutput or capital will rise at a progressively increasing or decreasing 
rate (depending upon the initial levels of output or capital) that gradually 
approaches a constant rate, but at any time the level will be higher, the 
higher is the saving ratio. 


Having examined in some detail this particular example of an equilib- 
rium theory of growth, we pause briefly to reflect further on the character 
and limitations of such theory. The condition of equilibrium dominates in 
that the economic system is pictured as being in or as moving toward this 
condition in which rates of growth are mutually adjusted. It will be noted 
that in equilibrium in the models of economic growth that are under study 


19 
This may be seen by recognizing from formula (5) that capital tends to grow as the term 
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grows. Substituting this in formula (2) and dividing it by the result we have the proposition 
given in the text. 
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here, it is not the mutual ratios among the variables that achieve ‘“‘perma- 
nent” values but rather the mutual ratios among rates of growth of the 
variables. Thus output per head continues to rise in equilibrium in the model 
just examined while the rates of growth of output and of the employed labour 
force remain constant. 


LOGARITHM OF 
CAPITAL OR OUTPUT 


DOTTED CURVES PERTAIN TO 
A HIGHER SAVING RATIO THAN 
SOLID CURVES. 


TIME 


Diagram 3.1 


The reader may well ask: But is the condition of equilibrium in such 
models a very relevant condition? After all, strictly speaking, it is a condition 
that is only approached and not one that is ever reached even in the models. 
The answer to this question must indeed be made clear if the relevance of the 
model is to be grasped. Our point of view may be expressed as follows. We 
do not seek to describe with any theory the full detail of the economic pro- 
cess as it evolves. Any theory, whether of the equilibrium variety or not, 
concentrates on certain features of the process deemed, for the particular 
purposes in hand, to be essential. We ask the question: What are the rates 
of growth when they may be regarded, for all intents and purposes, as 
adjusted to one another? While it is true that in strict theory, perfect adjust- 
ment requires the passage of infinite time, the degree of adjustment becomes 
itself infinitesimal after the passage of relatively short intervals of time and 
therefore may be ignored. What is perhaps more important is that the econ- 
omic process as we observe it has itself been continuing for a long time. 
Moreover, we observe it with quite imperfect techniques of measurement 
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certainly not adequate to detect very fine shades of adjustment. On the other 
hand, some propositions derived from an equilibrium theory of growth do 
not hold merely when the economic system may for all practical purposes 
be said to be equilibrium, but also during the interval within which adjust- 
ments are still occurring. Thus the proposition above, that the levels of out- 
put and the capital stock will be the higher the higher is the ratio of saving 
to output, pertains to a period of transition to equilibrium as well as a period 
of equilibrium. We note here, as we shall have to note in considerable detail 
later however, that equilibrium theories are only a first approximation to the 
economic theory of growth. We have taken the rates of growth of some key 
variables as given; for example that of the labour force, and the introduction 
of innovations. Other parameters such as the saving ratio have been taken 
as given. In more detailed analysis, these assumptions must be relaxed to a 
degree and we shall be led to adopt a rather different methodology in which 
we view trends and cycles as intertwined phenomena. But here we are look- 
ing for equilibria among trends on a rather more abstract plane. Our pro- 
gramme will be to examine, in the rest of this part, the effects of several 
complications of the model just presented before going on in Part III to 
develop a few strands of the theory of trends and cycles. In the end we justify 
the division of the theory into these two compartments on the grounds that 
the theory of Part II, the theory of growth and equilibrium, accounts for 
some of the grosser revelations of economic development, while the theory 
of Part III both amplifies the results of Part II and accounts for some further 
characteristics of the process. 


The first of the complications we wish to introduce pertains to the 
phenomena of decreasing and increasing returns in the economy. Economists 
have long discussed the phenomenon of decreasing returns. Viewed in one 
way, it becomes the very heart of economics—the study of the economizing 
of scarce means of production. If there were no diminishing returns in the 
process of combining relatively abundant factors with relatively scarce fac- 
tors, scarcity would have no meaning and there would be no classical 
“economic problem” to discuss. If all the means of production were aug- 
mentable then future production would depend upon the extent to which 
current production was devoted to augmenting means (i.e. capital formation). 
But if some of the means of production are not augmentable, but are never- 
theless essential in production, then this fact must diminish the rate of growth 
of output that would otherwise be possible. The unaugmentable means of 
production have often been referred to as land.?° We shall not deny here that 
there is force to the contention that ultimately, for any economy, there is a 
limit to the land available to it. We would emphasize however that the dis- 
tinction between land and capital becomes blurred at the margins. In new 
countries land has to be discovered and won from nature and this requires 
capital; in older countries, land can be made, though perhaps at great cost. 


»But not always or exclusively. 
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In order to set forth the implications of the existence of an unaugment- 
able, essential resource called land, we shall first consider the situation in the 
absence of innovations. Let us modify the assumptions of the model studied 
earlier, by considering that output is produced by three factors of production, 
land, labour and capital. We shall suppose that, if the amount of each factor 
used in production could be increased by x%, output would also be increased 
by x%, but we assume that in fact the amount of land used in production is 
fixed. Thus for the range of outputs we shall consider, the whole of the given 
supply of land is used. If the other assumptions underlying the model are the 
same as before, save that there are no innovations, then we find that output 
per head (of the employed labour force) and the stock of capital per head, 
each fall, while the capital-output ratio remains constant.?! 


We rarely observe an economy in such a condition, and never do we 
observe this state in one of the so-called developed countries for any ex- 
tended period of time. Though diminishing returns (to labour and capital) 
may be operative, presumably their effect is to mitigate the impact of inno- 
vations and increasing returns rather than to induce an absolute decline in 
Output per head. But this brings us to the matter of increasing returns. 


Adam Smith’s dictum that: “the division of labour is limited by the 
extent of the market” and Allyn Young’s recognition of it in his linking of 
“increasing returns and economic progress” both attest to the venerable 
status accorded the idea of increasing returns (whether external or internal 
to the firm and industry) in the economics of growth. 


One characteristic source of increasing returns derives, like diminishing 
returns, from changes in the proportions in which factors of production are 
used. However, whereas diminishing returns result from what might be 
termed the progressive over-utilization of the (unaugmentable) resource, 
land, increasing returns may arise from progressive reduction of the degree 
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These, at least are the results if we assume in particular, that 


l-a=8 (6) 
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where Q is the quantity of land. 
Combining this with equation (2) and solving the resulting differential equation, it may be 


shown that R(K) and R(O) each approach a 


={6% 
which must necessarily be less than R (L) orn. 


“ey 


Allyn Young, “Increasing Returns and Economic Progress”, Economic Journal, Vol. 
XXXVIIT, 1928 pp. 527-42. 
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of under-utilization of capital or labour. Investment is characteristically 
lumpy. The classic example is that of transportation equipment; a half of a 
railway track between two points is useless, but a complete track may not be 
used fully when it is first laid. An increase in the output of the economy 
may also result in the reduction of disguised unemployment of labour in 
some industries and thus result in increasing returns also. 


Allyn Young was impressed with what he regarded as the cumulative 
character of economic progress. Within a somewhat limited framework of 
analysis he noted that every increase in output widens the scope for the 
operation of the division of labour and this increased division of labour 
further increases output and creates additional opportunities. One aspect of 
this process is the emergence of new opportunities for investment with the 
growth of the market (either the domestic market, or the whole world market 
accessible to an economy). Another aspect is the increased ability to devote 
resources to research which will yield new techniques of production which 


accompanies increases in output. This cumulative character of economic, 


progress involves the whole vexed question of external economies, the dis- 
cussion of which has revived with attention to the problems of under- 
developed countries.?* 


Some aspects of the phenomenon of increasing returns may be thought 
to be represented in the model discussed above by the allowance for the pro- 
gressive application of innovations. Following Schumpeter, we interpret inno- 
vations very broadly, as remarked earlier, to include not only the introduc- 
tion of new techniques in the narrow sense of engineering but also the 
adaptation of institutions and practices, resource discoveries, and the ex- 
tension of transportation into new areas. On this interpretation, innovations 
include many of the improvements in division of labour that result from and 
contribute to the growth of output. It will not be argued that all innovations 
are the direct consequence of increases in output and reflect the phenomenon 
of increasing returns. Above all we would not contend that in a model 
embracing one industry and one kind of output and neutral innovations we 
could hope to reflect the full variety of the phenomenon of increasing 
returns.24 Rather, we suggest only that the progressive introduction of inno- 
vations allowed for in this model as an autonomous variable may be re- 


23In addition to the classic paper by Allyn Young cited above, the reader may wish to consult: H. W. 
Arndt, “External Economies HAP Eoonowic Growth”, The Economic Record, Vol. XXXI, 1955, pp. 
192-214; P, N. Rosenstein-Rodan ‘“‘Problems of Industrialization of Eastern and South-Eastern Europe”’, 
Economic Journal, Vol. LIII, 1943, pp. 202-211; R. Nurkse, Problems of Capital Formation in Under- 
developed Countries, London, 1953; Marcus Fleming, “External Economies and the Doctrine of Balanced 
Growth”, Economic Journal, Vol. LXV, pp. 241-256; T. Scitovsky “Two Concepts of External Econ- 
omies”, Journal of Political Economy, Vol. LXI, pp. 143-151; and J. E. Meade “External Economies 
and Diseconomies in a Competitive Situation”, Economic Journal, Vol. LXII, 1952, pp. 54-67. 

%The mode] does not reflect, either, the increasing returns that result from the elimination of the 
under-utilization of labour or capital. While specific instances of such under-utilization can always be 
cited, it is not always clear that the fuller utilization of specific forms of capital or labour will yield 
increasing returns on balance. for it may well result in temporary over-utilization of some other forms 
of capital and labour with the accompanying offsetting diminishing returns. Indeed the whole process 
of growth seems in tact to be accompanied by a continuing substitution of specific bottlenecks of 
one kind for bottlenecks of another. But this feature of development cannot be elaborated within the 
framework of a model economy with one industry and one kind of capital. 
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interpreted as in part reflecting some of the manifestations of increasing 
returns. We move on now to consider successively more detailed models 
with a view to reflecting not only further manifestations of increasing returns 
but further essential features of the economic process generally. 


2. An Economy with Two Industries 


We have been considering a model economy in which only one good was 
produced by a single industry. This good, however, had two uses; it could be 
used directly for consumption or as capital. We now consider briefly some 
aspects of economic growth in an economy comprised of two industries, one 
producing capital goods and the other producing goods for consumption. 
Such an economy is of course still a gross caricature of reality, but we hope 
that a few characteristics of growth and equilibrium may be illustrated by 
analyzing it. We shall start with an exceedingly simplified version and later 
introduce a few complications. 


We shall suppose that the input-output relation for each industry is of 
the special Cobb-Douglas form with constant elasticities of output with 
respect to each of the factors—labour and capital—employed. Moreover, 
within each of the these industries, the sum of the two output-factor elas- 
ticities is unity. At first, we shall impose the additional restriction that the 
elasticity of output with respect to labour is the same in both industries and, 
consequently, that the elasticity of output with respect to capital is also the 
same in both industries.2° We also assume that innovations of the neutral 
variety are introduced at constant rates in each industry, but at the moment 
we do not prescribe any relation between these two rates. We think of them 
as independent. 


As in our earlier model, it is supposed that saving, including deprecia- 
tion allowances, bears a constant ratio to total output. Employment of 
labour in the two industries is required to be equal to the total supply of 
labour which is in turn assumed to grow at a constant rate. The total stock 
of capital is assumed to be employed and the rate of increase of the stock 
of capital, investment, is required to be equal at all times to saving.?° 


So far we have specified six relations among seven unknowns: the out- 
put of consumer goods, the output of capital goods, the employment of 


“We do not defend this assumption on any ground other than that it simplifies that part of the 
analysis on which we wish to concentrate; we shall relax it later. However, if one thinks of the two 
industries in this model as producing a great variety of consumer goods and a great variety of capital 
goods, the assumption perhaps seems less unrealistic. 


Again as in the case of the one-industry model we take capital to be everlasting, though, as before, 
the essentials of the argument we wish to make would not be affected if replacement were assumed to be 
less than total investment and a positive constant fraction of total output. 
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labour in each of the two industries, the employment of capital in each of 
the two industries, and the total stock of capital. To complete the model 
formally, we require an additional relation among the variables. The obvious 
candidates for selection are (1) the marginal productivity of capital in the 
consumer goods industry is equal to the marginal productivity of capital in 
the capital goods industry or, (2) the marginal productivity of labour is the 
same in both industries. This need to choose confronts us with a dilemma, 
for we somehow feel that in a competitive economy in which all factors in 
the long run are mobile, the real rate of return to any one factor would be 
the same in all industries and, hence, that its marginal productivity would 
be the same in all industries. We shall cut the Gordian knot arbitrarily by 
selecting the first of these candidates.27 We shall argue that we have only 
been confronted with a dilemma in deciding which factor succeeds in 
equating its real returns at the margin because we have assumed that the 
rates at which innovations are introduced in the two industries are inde- 
pendent. This theme—one of the main ones to be developed in the analysis 
of this two-industry model—we shall return to. 


In this model we find that the division of output as between the con- 
sumer goods industries and the capital goods industries is constant. This is 
because we require that investment, the output of the capital goods indus- 
tries, be equal to saving, which we require to be a constant proportion of 


an 
The relations among the variables of the model may be expressed as follows: 
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C and I represent the output of consumer goods and capital goods respectively; K, and K, 
represent the employment of capital in the consumer goods industry and the capital goods 
industry respectively, and L, and L, are similarly the amounts of labour employed in each 
industry. A,, and A,, are constants. 
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total output. As a consequence of this, and the further requirement that the 
marginal productivity of capital be the same in the two industries, we find 
that the stock of capital is always divided between the two industries in the 
same constant ratio as that in which total output is divided between the two 
industries.°° The allocation of the labour force as between the two industries 
is rather different. The ratio of the amount of labour employed in the con- 
sumer goods industry to the amount of labour employed in the capital goods 
industry is equal to the product of the ratio of output in the consumer goods 
industry to the output of capital goods industry and a factor which varies 
directly with the ratio of the rate at which innovations are introduced in the 
capital goods industry and the rate at which innovations are introduced in 
the consumer goods industry. In other words, the employment of labour in 
the consumer goods industry varies directly with the output of that industry 
and inversely with the rate at which innovations are introduced in that 
industry.?° 


Let us consider now the rate or rates at which output and capital grow 
in this economy under the assumptions we have made. In the single-industry 
economy, the rate of growth of capital and output depended upon the rate 
of growth of the labour force and the rate at which innovations were intro- 
duced in addition to the output elasticity of capital. In the two-industry 
model now under consideration, we have two rates at which innovations are 
introduced. As one might expect, it turns out that the growth of capital in 
this economy depends upon an “average” innovation factor which lies be- 
tween the separate factors of the two industries and which is closer to that 
in the capital goods industries the higher the saving ratio, given that the 
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Savings ratio is likely to be less than 50%."° The rate of increase of total out- 
put would ultimately be the same as the rate of increase of capital. This is 
because (a) ultimately the rate of increase of capital will equal the rate of 
increase of investment which in turn must equal the rate of increase of the 
output of consumer goods, and (b) total output equals the sum of the out- 
puts of the two industries.#1 


It need hardly be added that perfectly symmetrical results would be 
obtained had we assumed that the marginal productivity of labour is the 
same in the two industries, instead of assuming that the marginal productivity 
of capital is the same in the two industries. 


Suppose now that we require that both marginal productivity restric- 
tions be satisfied. That is to say, that under conditions of competition and 
mobility of factors, the real rate of return for any one factor is at all times 
the same in both industries. As we noted above, we now have one too many 
requirements and, consequently, must expect some further restrictions to be 
implied. We find in fact that we can no longer regard the ratio of the inno- 
vation factors of the two industries as an independent variable.?2 This ratio 
will now be determined by the model and, indeed, if we adhere to the require- 
ment that the elasticity of output with respect to each factor be the same in 
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Using the results so far obtained and the other equations of the model we derive after con- 
siderable manipulation the following differential equation which may be compared with 
equation (4) in the previous section: 
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*2Though formally it is satisfactory to regard one of the innovation factors as an independent variable. 
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both industries, we find that this ratio must be equal to unity. Conversely, 
if we require that the marginal productivity of only one of the factors be the 
same in both industries, but specify that the innovation factors always be the 
same in both industries, we imply that the marginal productivity of the other 
factor will be the same in both industries. 


The economic interpretation that we give to this result is the following. 
Under the condition of this model requiring that saving be a constant pro- 
portion of output, the output or sale of the products of both industries must 
rise at the same rate. Now if the innovation factor in the consumer goods 
industry exceeds that in the capital goods industry, and if only capital is 
required to earn the same marginal rate of return in both industries, then a 
larger proportion of the increase in the labour supply must flow to the capital 
goods industry than to the consumer goods industry; but a calculation of the 
ratio of the marginal productivities of labour in the two industries under 
these assumptions shows that the larger proportion of the increase in the 
labour supply must flow toward the industry in which the marginal rate of 
return is lower.** This is unnatural. Rather we would expect labour to flow 
in such a way as to equate its marginal rate of return in the two industries. 
If we require this however, the capital goods industry would be deprived of 
labour, its rate of increase of output would be retarded, the consumer goods 
industry with its easier supply of labour would find its rate of increase of 
output stimulated, and, under the the conditions of demand implied by the 
constant saving ratio, profits would be adversely affected in the consumer 
goods industry and favourably affected in the capital goods industry. These 
effects in turn might be presumed to lead to a slowing down of the faster 
rate of introducing innovations in the consumer goods industry and an 
acceleration of the rate of introducing innovations in the capital goods 
industry.*4 . 


There are additional factors, quite apart from those involved in the 
equilibrating mechanism just described, that operate on the rate of intro- 
duction of innovations in both industries. Non-technical innovations such as 
adaptations of institutions may well affect both industries equally. External 
economies also will affect both industries. The greater the weight of such 
factors as these, the less would be the importance of the equilibrating 
mechanism in bringing about the equality of the innovation factors in the 
two industries. 
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“The argument may be put in many ways. We have focused on the adjustment of the distribution of 
labour in the approach to equilibrium; alternatively we might have focused on the adjustment of the 
distribution of capital. The. adjustment process to which we are alluding of course involves shifts of 
both labour and capital as between industries. 
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If the innovation factors are always the same in the two industries, the 
economy behaves in very much the same way as the one-industry economy 
we studied earlier. Capital grows at a rate equal to the rate of growth of the 
labour force, plus the ratio of the common rate at which innovations are 
introduced to the common output elasticity of labour. Output also grows at 


this rate, so that the capital-output ratio is constant. Indeed, all the proposi- 
tions derived in the earlier case apply. 


Let us now consider the consequences of relaxing the assumption that 
the elasticity of output with respect to either factor is the same in both in- 
dustries. We shall not analyze this case in detail. We shall concentrate on the 
relation between the innovation factors in the two industries on the one hand, 
and the marginal rates of return to the factors in the two industries on the 
other hand. With this relaxation of assumption, if we require that the 
marginal rate of return to each factor be the same in both industries, then 
the ratio of the innovation factors cannot be regarded as an independent 
variable. Indeed, it turns out to be equal to the ratio of the elasticities of 
cutput with respect to labour in the two industries. In particular, the ratio of 
the innovation factor in the consumer goods industry to the innovation factor 
in the capital goods industry is equal to the ratio of the elasticity of output 
with respect to labour in the capital goods industry.*® Alternatively, if we 
assume that this latter equality holds, and that only one of the factors has 
the same marginal rate of return in both industries, we imply necessarily 
that the other factor also does. 


We find that in the present case in which the elasticity of output with 
respect to any factor differs as between the two industries, the ratio of capital 
to output will be constant in equilibrium just as it was in the simpler version 
of the model described above, and for the same reasons. It may also be 
shown that the share of labour and the share of capital in the national in- 
come are constant, that output per head rises at a constant rate, and that the 
yield of capital is constant.*® 


3. An Economy with Three Industries 


Let us turn now to consider rather briefly an economy with three in- 
dustries—one producing capital goods and the others producing consumer 
goods. It has been rather widely observed that consumer expenditures, on 


*We shall not give a formal proof of this result. The following argument may, however, have an 
intuitive appeal. In the single-industry model, we found that the rate of increase of output was equal to 
the rate of growth of the labour force plus the ratio of the rate at which innovations were introduced 
and the elasticity of output in respect to labour. In the present case we have two industries whose 
Outputs must grow at the same rate. Moreover, if any factor earns the same rate of return in both 
industries, the rate of growth of the labour force employed in each industry would be equal to the rate 
of growth of the total labour force. If, by analogy with the simpler case, we think of the rate of growth 
of output in each industry as being equal to the rate of growth of the labour force it employs, plus the 
ratio of the innovation factor in this industry and the output elasticity of labour in this industry, then 
the proposition in the text follows. ; 

3"A two-industry model similar to the one described above has been analyzed with rather different 
emphasis by J. Robinson in “The Model of an Expanding Economy”, Economic Journal, Vol. LXIi, 
1952, pp. 42-53. See also her book The Accumulation of Capital, London, 1956, which appeared after the 
manuscript of this chapter had been written. 
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what we shall call basic goods and services (principally food, shelter and 
clothing), have been a progressively decreasing proportion of total consumer 
expenditures in countries characterized by rising income per head. We shall 
study, in terms of this three-industry economy, the consequences of the 
assumption that over time the division of consumer expenditures among 
commodities varies. 


In most respects the assumptions we shall make are similar to those we 
have adopted in studying the one-industry and two-industry model econ- 
omies. Production in each industry will be supposed to be characterized by 
a Cobb-Douglas input-output relation. We shall suppose that production in 
each industry is affected by an innovation factor that reflects the rate at 
which innovations are introduced in that industry. As before, we shall assume 
that total consumer expenditures (and, hence, saving) are a constant propor- 
tion of output, and that saving is always equal to investment, which, in turn, 
represents the rate of increase of the stock of capital. It is further assumed 
that the total labour force grows at a constant rate and is fully employed; 
the stock of capital also is assumed to be fully employed. We wish, in par- 
ticular, to examine the consequences of assuming that both capital and 
labour in seeking to maximize their rates of return succeed in equalizing 
their respective marginal rates of return among all three industries. Con- 
sumer expenditure, we suppose, is divided between the output of basic goods 
and other goods in such a way that the proportion of total expenditure on basic 
goods falls at a diminishing rate. It will be a consequence of this assumption 
that the ratio of the proportionate increase in expenditure on basic goods to 
the proportionate increase in total expenditure (the elasticity of expenditure on 
basic goods with respect to total consumer expenditure) will rise at a dimin- 
ishing rate toward unity. Conversely, the ratio of the proportionate increase 
in expenditure on other consumer goods to the proportionate rate of in- 
crease On consumer expenditure is assumed to fall at a diminishing rate to- 
ward unity. Given the assumption that total consumption is a constant pro- 
portion of income or output, we may say that the income elasticity of expen- 
diture on basic goods is assumed to be always less than one, and the income 
elasticity of expenditure on other goods is always greater than one. 


The full details of our assumptions are expressed in the footnote 
attached.*? But it may be concluded from the above that our assumptions 
involve some 14 independent relations determining 14 unknowns: the out- 
put or sales of the two classes of consumer goods, the output of capital 
goods, total consumption, the amount of labour and capital employed in each 
of the industries, the total stock of capital, and three ratios among the inno- 
vation factors of the three industries. As before, we find that the tendency 
of each factor of production to maximize its rate of return operates in con- 
junction with the conditions of demand for outputs to regulate the relative 
rates of introducing innovations in the three industries. 


It may be a little easier to analyze the character of growth in this situ- 
ation if we first abstract from the effects of differences in the elasticity of 
output with respect to labour among the three industries. (We do not regard 
this abstraction as more than an expository device and we shall drop it 
shortly.) 


We have assumed that expenditure on basic commodities will be a de- 
clining proportion of total consumer expenditure, but if a factor of produc- 
tion is to earn equal returns in the two consumer goods industries, the dis- 
tribution of employment of the factor as between the two industries must be 
the same as the distribution of expenditure on the output of the two indus- 
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The equations of the present model may be written as follows: 
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tries, given that the technical coefficients of production (the elasticities of 
output with respect to each of the factors) are the same in both industries. 
It follows therefore, that, irrespective of the innovation factors in the two 
industries, the flow of additional labour and capital to the consumer goods 
industries must be directed increasingly away from the basic goods industry.*§ 
However, if the factors of production must always be divided between the 
two consumer goods industries in the same proportion as their output be- 
cause of their quest for the same rate of return in the two industries, it fol- 
lows—just as it did in the two-industry model—that the innovation factors 
in the two industries must, in equilibrium, be equal.*® This is so even though 
the proportion of expenditure on one of the industries is falling and the 
proportion of expenditure on the other rising. Of course in thinking about 
this result, it must be remembered that we have not assumed that the basic 
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consumer goods industry is an absolutely declining industry; we have only 
assumed that it is declining relatively. Thus in this model economy we expect 
the output of the agricultural industry and the textile industry as components 
of the basic consumer goods industry to decline relatively and we expect 
their employment of factors of production to decline relatively, but we do 
not expect any differences in the innovation factors of the two industries 
to persist. 


However, we must look for another relation among the innovation fac- 
tors in the economy, as growth of output in the capital goods industry must 
be equal to the rate of growth of the output of consumer goods as a whole. 
The result here is not unexpected in the light of analysis of the two-industry 
case and of the result we have just obtained. In the two-industry case we 
found that the innovation factor in the consumer goods industry must equal 
the innovation factor in the capital goods industry; we now find that the 
innovation factor in the capital goods industry must equal the common inno- 
vation factor in the consumer goods industry.*° The economic interpretation 
of both of these results is the same as that given in the analysis of the two- 
industry economy. 


If the elasticity of output with respect to labour is not the same in all 
three industries, the results must be modified accordingly.*! In the consumer 
goods sector of the economy we find that the innovation factor divided by 
the output elasticity with respect to labour must be the same in the two in- 
dustries. In the economy as a whole, we find that the innovation factor in 
the capital goods industry divided by the elasticity of output with respect to 
labour in that industry must be equal to the common value of this ratio in 
the two consumer goods industries. 


We have not examined the fortunes of an industry whose sales are de- 
clining absolutely. It is clear however that the output of such an industry 
will eventually become zero as will its employment of factors. Presumably 
the rate of innovation will reach zero much earlier, since profits would be 
declining and perhaps negative. 


Up to this point we have been considering an economy in which the gov- 
ernment, if there is one, has no receipts or expenditures and in which there 
is no trade with foreign countries. We propose now to examine a few of the 
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modifications of our results that follow from the relaxing of these two 
assumptions. 


4. Receipts and Expenditures of Government 


We consider in this section some of the effects on economic growth of 
receipts and expenditures of government, while continuing to adhere to the 
assumption of a closed economy. We shall not go into detail, but rest content 
with a few general propositions and the raising of some broad questions. 


There are many aspects of the relation of government policy to economic 
growth that we cannot even touch upon. For example, stable government 
that provides efficient administration is one of the economic institutions that 
we have included among the basic determinants of economic growth. But we 
cannot here analyze the role of any of these basic determinants. Neither can 
we consider the vexed questions of establishing priorities among objectives 
of economic policy and the choice of the optimum fiscal policy for promoting 
economic growth. The scope of the analysis would have to be widened 
greatly, beyond the present framework of growth and equilibrium and indeed 
beyond the framework of economics, were these questions to be treated 
adequately. We shall direct our attention very briefly to the question: What 
effect does the diversion of funds through the government sector of the 
economy have on the rate of growth of output? 


We have been led by our earlier analysis to attribute the growth in 
equilibrium of total output to the rate of growth of the labour force and the 
rate at which innovations are introduced, and to attribute the level of income 
at any time to these factors and to the rate of saving. Here we shall con- 
centrate on the effect of government fiscal policy on saving and capital for- 
mation, though we recognize that fiscal policy could influence population 
growth through its effects on the distribution of income, that fiscal policy in 
a broad sense could affect the rate of immigration and emigration and the 
health and training of the labour force, and that government encouragement 
of research could affect the rate at which some kinds of innovations are 
adopted. 


Government expenditures may be channeled into the construction of 
capital that directly enhances the ability of the economy to produce the 
goods and services exchanged in the market place. They may be directed to 
the acquisition of goods and services in the market place for consumption 
by the government in the process of governing or for use and enjoyment by 
the citizens. These include the services of civil and military employees and 
civil and military supplies as well as social capital in a variety of forms. They 
may finally be directed to the payment of grants-in-aid such as pensions and 
subsidies which have the effect of redistributing income in the private sector of 
the economy. If the government borrows the funds it requires and uses these 
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solely for the purpose of paying grants, the effect on the level and the rate of 
growth of output will depend on (a) the differences between the saving 
habits of those who lend to the government and those who benefit from the 
grants, and (b) the effects of the programme of grants on the operation of 
the price mechanism in allocating resources. It is clear that if the bene- 
ficiaries of the programme of grants spend a larger proportion of their dis- 
posable income on consumer goods than those who lend to the government, 
the rate of capital formation in the economy will be retarded and though the 
ultimate rate of growth of the economy might not be affected, future levels 
of income would be lower. It is also possible that the grants may be paid in 
support of industries that would otherwise decline in importance and so may 
retard the movement of resources into other consumer goods industries or 
capital goods industries in which they would be more efficiently employed. 
On the other hand, it is also conceivable that the grants may be used in 
support of capital developments by private enterprise in such a way as to 
effect a net increase in the capacity of the economy to produce. The financing 
of grants might also be accomplished by taxation or by inflation and, in both 
of these cases, the effects on the rate of growth and level of output would 
again depend on the effect of the redistribution of income on savings and 
private capital formation and on the effects on the allocative efficiency of 
the price system. 


Government expenditures on non-capital goods by definition do not con- 
tribute to the growth in the stock of capital. Whether a net reduction in the 
amount of capital formation follows from the financing of such expenditures 
depends upon whether the method of financing reduces private saving or 
private consumer expenditure. If the method of finance is by borrowing, it 
is possible but not inevitable that domestic saving will be diverted from 
domestic investment to investment in government bonds. If the method of 
finance is by taxation, the result depends partly on whether taxes are levied 
on incomes or consumer goods. If levied on incomes, and if saving tends to 
be a fairly constant proportion of disposable income, funds again are diverted 
from domestic investment to government. If taxes are levied on consumer 
goods, then to the extent that the saving: disposable income ratio is constant, 
the effect would be a reduction in private consumer expenditures. (This 
ignores the redistribution of income deriving from the tax on commodities 
which might in principle result in a change in total saving of some magni- 
tude either way.) If the financing is through inflation, the distribution of the 
effects as between private production of consumer goods and private pro- 
duction of capital goods will depend upon the extent to which rises in the 
prices of the factors employed in those consumer goods industries which 
supply both the government and the private economy are quickly reflected 
in the prices of other factors. If the inflation spreads evenly throughout the 
economy, resources will be attracted both from the capital goods industries 
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and the private consumer goods industries to the production of the goods 
and services the government consumes. Thus, no matter what the method of 
finance, it appears likely that if the growth of government expenditure on 
non-capital goods grows relatively more rapidly than expenditure in the pri- 
vate sector of the economy, private capital formation will be retarded. We 
may add the reminder that to the extent that government expenditure on 
non-capital items is directed to research, military or otherwise, that may 
have applications in production, the retarding effect on capital formation of 
the economy is countered. 


Government expenditure on capital goods by definition contributes to 
the growth in the productive capacity of the economy. The extent to which 
this contribution is diminished by the effects of financing the expenditure 
depends upon the method of financing adopted. The considerations are the 
same as those adduced in the discussion of financing the expenditure on non- 
capital items. Undoubtedly some “external economies” flow from govern- 
ment expenditure on capital goods just as some flow also from private 
capital expenditure and from government expenditures associated with pro- 
viding efficient administration. 


In summary, the diversion of funds through the government has the 
effect of redistributing income and redistributing production as between 
consumer goods and capital goods. The greater is the proportion of govern- 
met expenditures devoted to the construction of capital goods, the less is 
the diversion likely to retard or the more likely is the diversion to enhance 
the growth in the capacity of the economy to produce. The effects of the 
diversion on the distribution of private expenditure between capital goods 
and consumer goods depend in the first instance on the method of financing 
the government expenditure. 


5. International Aspects of the Theory of Equilibrium and Growth 


We turn now to consider some international aspects of the theory of 
equilibrium and growth. By and large it is true that there is not one set of 
economic principles that applies to economic activity within a nation and 
another set that applies to international economic activity. The theory of 
international economics differs from the theory of intranational economics 
only in matters of emphasis. In the former there is a tendency to emphasize 
immobility of factors of production and technical knowledge as between 
nations and to stress the possible differences among the monetary and other 
economic policies of separate nations. These are differences of degree rather 
than kind however.*? Moreover, the differences become rather less important 
in analysis of the long run than they are in examination of the short run. 


my 2Cte po Haberler, “‘A Survey of International Trade Theory”, Special Papers in International 
Economics, No. 1, Princeton University, 1955. 
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In our very brief sketch of aspects of economic growth in a closed 
economy we noted that the mobility of factors of production not only promoted 
equalization of the earnings of any particular factor in its various occupations 
but also regulated the rate of introduction of innovations in particular indus- 
tries. In general, the balancing effect achieved by the price system operating 
through persons and institutions who insist on buying cheaply and selling 
dearly is not confined by political boundaries. We do not expect to find the 
Same average level of income per head in all countries any more than we 
expect individual incomes within a country to be equal. Moreover, we expect 
that changes in demand and in technical knowledge will provoke a chain of 
adjustments among nations as well as among industries within a nation. 
But we further expect that the adjustments will have the effect of inducing 


similarity rather than disparity among national rates of growth of (say) 
output per head. 


Of course, the extent to which disparities among national rates of growth 
are controlled, depends on the extent to which the economies are “in contact”, 
to put the matter rather figuratively. In the extreme, if two economies ex- 
change no goods with each other, and if there is no international exchange 
of persons, capital or ideas, there is no mechanism by which their rates of 
growth can be adjusted to each other and therefore they might be greatly 
different and permanently so. The wider the range of contacts, generally 
speaking, the greater the opportunity of mutual adjustment of growth rates. 
This will be our principal theme in this section on some international aspects 
of equilibrium and growth. We cannot argue it in detail in a few brief para- 
graphs—again we are confronted with the distressing realization that nearly 
all of the literature is relevant. We shall illustrate the theme with a few hypo- 
thetical examples of relations between two countries. We shall have mature 
countries in mind and avoid the special, though important, considerations 
pertaining to the growth of underdeveloped countries. Our strategy will be 
to argue first in terms of relations between two countries which exchange 
goods and services, but not securities, persons or ideas. We shall then discuss 
relations between the two when the area of contact is enlarged to include 
exchanges of securities, persons and ideas. We feel obliged to warn the 
reader again however, that at no point will the analysis be exhaustive. 


If we consider the economic relations between two countries that ex- 
change only goods and not persons, debts or ideas, we must expect to find 
that the forces making for adiustment of rates of growth to each other will 
be limited. There are, however, grounds for the presumption that even when 
the contacts between the economies are thus restricted, the rates of growth of 
income and income per head will be related to each other and not independent. 
The main ground for this presumption is that equilibrium in the balance of pay- 
ments of each country must be established as part of the general equilibrium 
of the international economy and this means that the values of exports and 
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imports of each country must be equated at a rate of exchange that is not 
perpetually changing in one direction. Permanent changes in one direction 
in any price ratio cannot be regarded as a feature of a long-run equilibrium 
situation. 


The definition of equilibrium in the exchange market between two econ- 
omies is that at the equilibrium exchange rate the value of the imports of 
one country that are generated by its growth be equal to the value of the 
imports of the other country that are generated by its growth. More tech- 
nically, equilibrium in the exchange market implies that the product of the 
income elasticity of demand for imports and the rate of growth of income 
be the same for both countries. This condition for equilibrium includes 
equality of growth rates as a special case; more generally, the equilibrium 
ratio of the country’s growth rates must equal the reciprocal of the ratio of 
their income elasticities of demand for imports. If the income elasticity of 
demand for imports is lower in country 1 than in country 2, its equilibrium 
growth rate must exceed that for country 2. 


This condition for equilibrium in the exchange market is exceedingly 
formal and does not convey a very detailed picture of the adjustment 
mechanism by which the amounts produced, consumed and traded in each 
country are drawn into alignment. Let us offer an exceedingly informal 
sketch of some features of the adjustments. Suppose first of all, that only two 
commodities are produced, one in each country, and that there is complete 
specialization of production. Suppose further, that within each country the 
domestic output is used either for purposes of immediate consumption or for 
exporting or to increase the stock of capital available for use in production, 
but that each country’s imports are used only for consumption and not to 
augment the stock of capital. If, under such circumstances, the rate of growth 
of real income in country 1 is greater than that consistent with equilibrium 
in the exchange market, its imports will be high relative to its exports and 
its rate of exchange will rise; that is, its imports will become more expensive 
in terms of its domestic currency.** 


In country 1, the relative increase in the price of imports will lead to a 
substitution in consumption of domestically produced goods for imports. 
The growth of exports will be enhanced because of the substitution of im- 
ported for domestic goods in consumption in country 2. These increased 
demands on country 1’s output will result in diverting more output from 
investment thus restraining the rise in the capital stock. The effect of this 
in diminishing the rate of increase of output will be proportional to the 


#We define a country’s rate of exchange with respect to a foreign country as the number of units 
of its domestic currency required to purchase one unit of the foreign country’s currency. The argument 
in the text—to the effect that the country with the rate of growth above that consistent with equilibrium 
will suffer a rise in its exchange rate—is based on the assumption that the exchange market is stable, 
or that in a condition of disequilibrium the direction of movement will be toward equilibrium. No other 
assumption is possible in a long-run analysis of trends; instability of markets is often an essential feature 
of the short run. Short-run instabilities will be stressed in the discussion of cycles that follows in Part 
IIT of this chapter. 
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elasticity of output with respect to capital. Since by assumption no capital 
movements Occur, savings must equal investment in each country and thus 
the diversion of domestic output from investment implies a decline in the 
ratio of savings to real output. Thus the ratio to real output of the flow of 
goods (domestic and foreign) into consumption must rise; the rate of growth 
of consumption may or may not rise. There may also be an effect on the 
elasticity of demand for imports with respect to real income. The average 
ratio of imports to real income will fall and hence the elasticity will rise 
unless the marginal ratio falls at least in the same proportion.*+ The greater 
the extent to which the (real income) elasticity of demand for imports rises 
as the exchange rate rises, the greater is the adjustment of the rate of growth 
of output that will be necessary to establish international equilibrium. 


In country 2 imports are cheapened relatively to domestic output and 
effects opposite to those noted for country 1 will be experienced. A substi- 
tution in consumption of imported goods for domestic goods and a decline 
in the rate of increase of exports will release more resources for capital accu- 
mulation. The increase in capital accumulation will enhance the rate of 
growth of output to a degree proportional to the elasticity of output with 
respect to capital in country 2. The ratios of saving and imports to real in- 
come will rise. The elasticity of imports with respect to real income will fall 
unless the marginal ratio of imports to real income rises at least in the same 
proportion as the average ratio. If this elasticity falls, the weight of the 
adjustment to international equilibrium that falls on the rate of growth of 
real income in country 2 is accordingly greater. 


Thus the equilibrium requires that the rates of growth of real income in 
the economies be adjusted to each other.4® Growth of real income, as we have 
argued, depends on the rate of introducing innovations and the rate of growth 
of the labour force as well as the accumulation of capital. We shall not 
attempt to argue the matter with any force here, but we would suggest that 
even in the model world here under discussion, if the introduction of inno- 
vations responds to profit prospects, then the expectation would be that 
deviations from international equilibrium would move relative profit pros- 
pects in the two countries so as to restore equilibrium. For in the country 
whose rate of growth was relatively too rapid there must be retrenchment 
and the opposite in the other country. But we shall return to the matter of 
innovations. 


44The elasticity of one variable x with respect to another variable y is defined as the ratio of a marginal 
change in one to the corresponding marginal change in the other divided by the ratio of the magnitudes 
of the variables. ve 3 

“°The reader interested it: formal methods yielding this result may consult Harry G. Johnson “Equi- 
librium Growth in an International Economy’, The Canadian Journal of Economics and Political 
Science, Vol. 19, 1953, pp. 478-500, especially Part II and pp. 496-500. The models discussed in this 
paper are more in the spirit of the Harrod-Domar formulations of the economics of growth than the 
formulations adopted earlier in this chapter. In spite of this difference however, these models illustrate 
the point in the text that a necessary condition for international equilibrium is that the rates of growth 
of output not be independent of each other. 
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Before considering the effects of trade in persons, ideas and debts, we 
must comment briefly on three of the special assumptions used in the case 
just considered; namely, that the trading countries are completely special- 
ized, that only two goods are produced and that no capital goods are im- 
ported. Let us comment first on the implications of relaxing the assumption 
of complete specialization. 


If some of each good is produced in each country then we must recog- 
nize that in either country, growth, by increasing domestic supplies as well 
as demands, may have the effect of increasing or decreasing the demand for 
imports. In other words, the elasticity of demand for imports with respect 
to a country’s real income depends on factors determining domestic supply 
as well as total demand. It is possible to imagine conditions in which growth 
in a country reduces its demand for imports and if this effect predominates 
in the exchange market the equilibrating movement in that country’s ex- 
change rate will be a fall, and the consequent internal adjustments will lead 
to a rise in the rate of growth. Essentially, however, the principle is the same 
as in the case of complete specialization: the ratio of the rates of growth of 
the two countries is bound in equilibrium to be equal to the reciprocal ratio 
of the elasticities of demand for imports with respect to real income. But 
the income elasticities of demand for imports are more complicated under 
incomplete specialization.*® 


To assume that more than two goods are produced in the world will 
again only complicate detailed analysis of particular cases and not the prin- 
ciple we are arguing. Troublesome index number problems will not mask 
the adjustments of rates of domestic growth to the requirements of inter- 
national equilibrium. Let us examine briefly however a special case of the 
several-goods situation in which each country produces both consumer goods 
and capital goods desired by the other and in which, for simplicity, we 
assume that complete specialization prevails. If the product of the income 
elasticity of demand for imports and the rate of growth of real income in 
country 1 is too high relative to this product in country 2, for equilibrium 
in the exchange market, then country 1’s exchange rate will rise. This cheap- 
ening of domestic goods will lead to a substitution of 1’s goods for 2’s in 
both countries. The increase in exports of both classes of goods from country 
1, the increase in output of domestic consumers’ goods and the substitution 
of domestically produced capital goods for imported capital goods all will 
work to restrain the growth of amounts of resources devoted to capital accu- 
mulation and hence to increases in total output. Special features of the 
economy will dictate the degree of substitutability of domestic consumer 
goods and capital goods for foreign, and hence the changes in particular 


_ ‘International aspects of growth under conditions both of complete and incomplete specialization are 
discussed from a somewhat different perspective by Harry G. Johnson in “Economic Expansion and 
International Trade”, The Manchester School of Economic and Social Studies, Vol. xxiii, 1955, pp. 95- 
112. See aiso W. M. Gordon, ‘Economic Expansion and International Trade: A Geometric Approach’’, 
Oxford Economic Papers, Vol. 8, 1956, pp. 223-228. 
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domestic price ratios and the degree to which capital accumulation will 
be restrained for any given rise in the exchange rate. But the features of the 
adjustment in country 1 must be as described and in country 2 they must be 
opposite in character. 


We have seen that with international mobility of goods only, there is 
nevertheless a tendency for countries’ rates of growth of real income to 
adjust to each other. We have made out no case that rates of growth of real 
income will become equal; the binding of the rates by the requirements of 
exchange rate stability is still consistent with widening absolute disparities 
between income per head in different countries. Let us briefly comment now 
on the effects of international movements of men, debts and ideas. 


In the study of the two-industry case of growth in a closed economy, we 
noted that if the demands for the outputs of the two industries increased 
€qui-proportionately, freely mobile labour and capital would move between 
the two industries so as to restrict the ratio of the rates of introducing inno- 
vations to the value of the ratio of the elasticities of output with respect to 
labour. In the international world we must expect to find that mobility of the 
factors of production will assist in adjusting the rates of introduction of 
innovations to the conditions of demand for output and the technical elas- 
ticities of production. 


The general principle of the balancing effect of factor mobility may be 
put as follows: the tendency is for labour and capital to move toward higher 
marginal rates of return. In so far as the tendency is effective and these 
resources do in fact move, they increase relative scarcity and so raise mar- 
ginal returns in the area from which they leave and have the opposite effects 
in the area to which they go. Thus they support economic growth in the 
country to which they are attracted but at the same time they temper the 
rates of advance of earnings and profits and the incentives to introduce new 
inventions there. It has to be remembered however that immigration creates 
new demands for goods, both consumer goods and capital goods, at the 
Same time as it increases the supply of productive labour. 


Of course labour and capital funds are not, in the real world, mobile in 
equal degree, nor is one grade of labour necessarily as mobile as another 
grade. On the whole one has the impression that capital funds are rather 
more mobile than labour, and that professional and skilled labour is more 
mobile than unskilled. Conditions change from time to time and under 
certain restraints or artificial stimuli capital or labour may flow “uphill” 
toward areas of lower marginal returns. The international movements of 
resources are, even more than domestic movements, deeply affected by 
governmental policies—immigration, taxation and the like—and by broader 
political considerations. Thus one would be foolhardy to attempt to make 
too much of purely economic tendencies to equilibrium. But the tendencies 
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are there. Capital and labour have both flowed to Canada in response to the 
extraordinary demand, domestic and foreign, for our products. These have 
supported the rise in our output and output per head in recent times as in 
earlier times. 


We need not belabour the point. It is manifest that if savings and work- 
ers can distribute themselves according to relative rates of return the rates 
of growth of output in each country can be adapted more closely to the 
technical conditions of production and the changes in tastes in each country. 
But again, this is not to argue that rates of growth of real output will be 
equal as between countries in equilibrium; it is only to argue that they will 
reflect differences in tastes and techniques and the developments of these. 


But this brings us to our last group of comments on the subject of the 
international exchange of ideas. We have been overly ambitious relative to 
our time and talents already and we are not going to undertake a super- 
ficial analysis of the international spread of culture. We do wish to make 
one point very strongly however, even though we have to assert it rather 
than argue it. The point is this. The greater the extent to which countries 
hold tastes and technical knowledge in common, the greater is the likelihood 
that, with international mobility of goods, persons and capital funds be- 
tween them, they will exhibit rates of growth of real income per head of 
about the same order of magnitude. International trade in ideas operates at 
both extremes of the economic structure; it operates to blur the differences 
in tastes and to blur the differences in the institutions and technology that 
contribute to the satisfaction of those tastes. If the movements of factors and 
goods adapt national rates of growth of output to each other to the extent 
warranted by differences in tastes and techniques and if movements of ideas 
reduce differences in tastes and techniques, free or even fairly free inter- 
national trade will tend to reduce differences in rates of growth of output. 
Certainly judging from such information as we have, the difference between 
the average discrepancy among rates of growth of Western nations and the 
average discrepancy among rates of growth of underdeveloped nations is not 
inconsistent with this assertion. Certainly also, to bring the matter more to 
focus upon the Canadian scene, the marked similarity between the rates of 
growth of output per head in Canada and in the United States is not in- 
consistent with this theme. 


Up to this point we have not made any mention of the effects of differ- 
ences in the size of nations in our discussion of the effects of international 
trade in regulating differences among rates of growth. This has been mainly 
because, in our view, considerations of size become most important when the 
discussion reaches the level of examining the effects of exchanges of ideas. 
The influence of the larger country is likely to be decisive in the realm of 
trade in ideas. It is in the larger country that the large research establish- 
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ments will most likely be found and from which the greatest stream of im- 
provements in engineering and technical knowledge, both dramatic and 
otherwise, would be expected to flow. Moreover, the emulation of the tastes 
and institutions of the larger country by the smaller is apt to be greater than 
the emulation of those of the smaller by the larger. As a general proposition 
this is of course debatable and in any event we would not argue that no 
technological advances or independence of tastes and institutions should be 
expected in the smaller country. It will not be denied however, that Canada 
has in an earlier period depended on the United Kingdom and in more recent 
times on the United States, in both cases very heavily, for the new tech- 
nological knowledge she has applied, for patterns for her institutions and for 
standards in allocating time between leisure and work and in allocating in- 
come among goods and services. 


We conclude from this brief survey of international economic relations 
that there are forces binding national rates of growth of real income in 
equilibrium, that rates of growth will reflect, in a broad way, differences in 
tastes, institutions and techniques, and that trade in ideas is a powerful 
agent in reducing differences among nations in the basic determinants of 
growth and consequently in rates of growth. Specifically we would expect 
that the difference between the rates or growth of the Canadian economy 
and the American economy would continue to be small and that Canada 
will continue to be a very heavy importer from the United States not only 
of goods and services but also of ideas that do not enter the balance of pay- 
ments—ideas concerning methods of production and methods of organiza- 
tion and ideas of what to consume. 


6. Summary of Part I 


In this part we have, as it were, stood a long way back from our data, 
noted that at that distance the general impression gained was of fairly 
straight lines either level or rising, and raised the question as to the necessary 
relations among such trends when an economy is in long-run equilibrium. 
We have proved nothing. A severe critic could argue that we should not be 
too surprised at the regularities implied by our models in the light of the 
regularities built into them. The critic would be right, yet we would reject 
the criticism, for our object has been precisely to deduce the regularities 
implied in our assumptions. 


In the single-industry case, on the assumptions that the rate of growth 
of the Jabour force (or man-hours of labour input) is a given constant, that 
the so-called innovation factor governing the adoption of neutral innovations 
grows at a given constant rate, that saving and investment are a constant 
proportion of output and that the input-output relation is such that in a 
competitive economy the shares of labour and capital in output are constant, 
we deduced among other things that, after a period of adjustment, output, 
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capital, additions to the stock of capital, consumption and saving would all 
grow at the same constant rate. We also deduced that the ratio of capital 
to output would be constant and that the productivity of labour (output per 
unit of labour input) would rise at a constant rate, the same rate indeed as 
that at which the ratio of capital to labour input would rise. In the models 
involving more than one industry we emphasized that competitive buying 
and selling induce a mutual adjustment of the rates at which innovations 
are introduced in the various industries. In streamlining the assumptions 
and analysis we paid, it will be granted, more attention to competition in 
the markets for factors than in the markets for products. While we continued 
to assume that the rate of technical progress was given we were forced by 
the analysis to argue that it could not be independently given for all indus- 
tries. In the three-industry model we discussed how industries producing a 
declining share of output employ a declining share of the economy’s supply 
of labour and capital although continuing to introduce innovations at a rate 
consistent with rates in other industries. In a few paragraphs on government 
receipts and expenditures we commented on the effects on capital accumula- 
tion of the diversion of funds through the government. In a final section on 
international aspects of the subject we argued that mobility of goods and 
resources prompted by competition operates with the international spread 
of ideas to promote similarity among national rates of growth of output 
per head. 


Our object has been to illustrate two key notions. The first of these key 
notions is that in a broad way the economic system in the long run is stable 
and moves toward equilibrium in which the rates of advance of its various 
components are bound together by the movement of buyers and sellers in 
quest of gain. This idea of the price system as the essential linking mechanism 
of the growing economy is a venerable one and about as old as economics 
itself. The second key idea that we have sought to illustrate is that fairly 
simple economic models, reflecting the feature of the price system described 
and with plausible assumptions respecting the growth of exogenous variables 
imply equilibrium movements of output, capital, investment, saving and 
consumption that are consistent with impressions of the data gained when 
standing some distance back from the charts displaying their movements 
over a long period. But we do not wish to make excessive claims for this 
theoretical exercise. It has been presented as a means of conveying the sort 
of philosophy with which we approach our forecasting problems. Whether 
the view is a helpful one must in the end be judged by the relation of the 
forecasts to the experience that will be recorded by 1980. 


Ill. Fluctuations and Growth 


If one gains the impression when standing well back from his charts 
that the measures of economic activity progress smoothly and simply. one 
quickly loses this impression if he stands closer to his data, for closer inspec- 
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tion reveals that economic time series display complex movements, some 
fairly regular and cyclical in character, others jerky and apparently random 
in character. We have argued before that trend lines essentially are summaries 
of the data, complicated averages as it were, made by the analyst to assist 
him in discovering patterns amid complexities. But the economy does not 
move along smooth trend lines—it moves around them. It is the essence 
of our position that in the short run, speaking rather figuratively, the economy 
is essentially unstable, but that it is stable in the long run. 


In this part we shall concentrate on developing this theme with particular 
reference to the fluctuations in economic activity having a period of two to 
ten years often referred to as the business cycle.47 We shall not concern our- 
selves with the essentially random movements in the time series, nor with 
the short, though more regular, movements that might be associated with 
the progression of the seasons. We note that cycles having a period substan- 
tially greater than ten years may also be reflected in some data, but they 
will not be the focus of our attention. It will be obvious that we owe a very 
great deal to the work of the late J. A. Schumpeter*® and to the development 
of it in the post-Keynesian period by such writers as N. Kaldor*®, M. 
Kalecki®®, R. M. Goodwin®! and R. C. O. Matthews.®2 


In summary the argument will be (a) that progress, especially through 
the introduction of innovations and capital formation is made in bursts 
associated with the business booms reflected in our data, (b) that the business 
cycle is an alternating sequence of booms and recessions in which, charac- 
teristically, entrepreneurs collectively overestimate and underestimate their 
economic opportunities, (c) that the overriding pressures exerted over the 
longer run, essentially by the price system operating through the agency of 
profit-seeking entrepreneurs in particular and calculating buyers and sellers 
generally, keep the unstable short-run movements within bounds, and (d) that 
the average rate of advance of the economy expressed in the slopes of trend 
lines (pertaining to output, output per capita, and so forth) will be the more 
rapid, the more optimistically and vigorously entrepreneurs react to improve- 
ments in prospective profits. 


*“We wish to use the term “‘business cycle’’ without thereby implying that in the data there is pro- 
nounced regularity of fluctuations either with respect to their period or their amplitude. 

4sBusiness Cycles, Vols. I and Il, New York, 1939. 

490A Model of the Trade Cycle’, Economic Journal, Vol. L, 1940, pp. 78-92. 

“The Relation of Economic Growth and Cyclical Fluctuations’, Economic Journal, Vol. LXIV, 
1954, pp. 53-71. 

“Theory of Economic Dynamics, London, 1954. 

“1The Non-linear Accelerator and the Persistence of Business Cycles”, Econometrica, Vol. 19, No. 1, 
June, 1951, pp. 1-17. 

“The Problem of Trend and Cycles’, The Yorkshire Bulletin of Economic and Social Research, 
1953, pp. 89-97. 

“A Medel of Cyclical Growth” in The Business Cycle in the Postwar World, ed. by E. Lundberg, 
London, 1955, pp. 203-221. , ' : 

“Econometrics in Business Cyclical Analysis’, Chap. 22, in Business Cycles and National Income, 
by Alvin H. Hansen, New York, 1951. 

“The Saving Function and the Problem of Trends and Cycles’, The Review of Economic Studies, 
Vol. XXII (2), 1954-55, pp. 75-95. eee 

“Capital Stock Adjustment Theories of the Trade Cycle and the Problem of Policy” in Post- 
Keynesian Economics, ed. by K. K. Kurihara, 1954, pp. 180-183. 
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We shall discuss first some features of economic fluctuations in a static 
economy (in which population growth and capital accumulation are zero 
and in which there are no changes in tastes, institutions and techniques). 
Then we shall discuss the consequences of changes from cycle to cycle in 
technology, population and the stock of capital. This division of the dis- 
cussion is made solely for convenience in exposition and not because we 
wish to leave the impression that the theory of fluctuations in a static econ- 
omy is immediately relevant. We must again remind the reader that the 
analysis will be incomplete—suggestive but not exhaustive. In particular the 
analysis will relate to a closed economy. Some aspects of the international 
features of fluctuations of economic activity in Canada are discussed how- 
ever in another of the Commission’s studies, namely Canada-United States 
Economic Relations. 


The fluctuations in economic activity have been noted by students and 
analyzed for centuries. There is no universal agreement today on their char- 
acter and explanation—indeed the very character of the fluctuations has no 
doubt been modified by changes in institutions and practices over succeed- 
ing generations. One cannot therefore afford to be dogmatic in any dis- 
cussion of the matter. In the last two or three decades, however, divergencies 
of view seem to have diminished and some concensus to have emerged as to 
features that must have prominence in any account. What follows is little 
more than an abbreviated report on recent literature of the subject. 


In most of the recent literature there is considerable stress on the mutual 
relations among saving, investment, the stock of capital and output. It is 
therefore on these variables that we shall concentrate our attention. Let us 
consider first the factors governing current investment intentions. 


Investment intentions we take to be governed by many considerations, 
but of these the expected rate of profit on capital is surely the one of over- 
riding importance, at least in the business sector of the economy,*? and will 
here be taken to be the governing variable. The expected rate of profit we 
may suppose to depend on the current rate, which, in turn, will depend on 
profit per unit of output and the capital-output ratio, where output and 
capital are taken to be business output and business capital. If profit per 
unit of output (the profit margin) were constant, it is clear (since in an 
obvious notation P/K = P/O ~ K/O) that the rate of profit on capital 
would vary inversely with the capital-output ratio, that is inversely with the 
stock of capital and directly with the flow of output. Only if profit margins 
vary inversely with and in greater proportion than the capital-output ratio 
would the profit rate not vary inversely with the capital-output ratio. There 
is evidence that profit margins and the capital-output ratio move in opposite 
directions during succeeding phases of the business cycle, but the relative 
movements of the former are typically smaller than those of the latter. We 


“In marginal terms this is the marginal efficiency of capital that Fisher, Keynes and many analysts 
have accorded prominent place among the determinants of investment intentions. 
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shall therefore take it as given that the rate of profit on capital varies in- 
versely with the capital-output ratio. 


Considering the matter a priori, how would one expect the capital-output 
ratio to vary with output over the course of the business cycle? It is clear 
that the rate of change of output should exceed that of the stock of capital; 
thus when output is rising we should expect the capital-output ratio to be 
falling and conversely. Perhaps we may speculate further as follows. During 
the early phases of an upswing it is conceivable that the stock of capital may 
rise very slowly indeed, relatively to ouput. This is partly because of the time 
lag between the initiation of capital projects and their completion and partly 
because the existence of some excess capacity in the economy may delay the 
initiation of capital projects on a broad front. Later however we would ex- 
pect the capital stock to increase more rapidly relatively to output. Thus we 
should expect the capital-output ratio to fall more rapidly relatively to out- 
put at the beginning of an upswing than toward the end. During the early 
phases of a downswing in output it is to be expected that the stock of capital 
will continue to rise both because of the delay in completing projects begun 
during the boom and because net investment is not likely to cease entirely 
immediately that output declines. Thus with the onset of the slump the 
capital-output ratio would be expected to rise rapidly relatively to output 
but as the decline continues, and net investment diminishes or even becomes 
negative, its rate of rise should diminish considerably. The schematic dia- 
gram (Diagram 3. 2) will perhaps illustrate this argument. The (negative) rate 
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of change of the capital-output ratio with respect to output should be large 
during the beginning of both the upswing and downswing (parts A and C in 
the diagram) and relatively smaller during the latter parts of both the up- 
swing and downswing (parts B and D in the diagram). 


According to our hypothesis stated above to the effect that the current 
rate of profit varies inversely with the capital-output ratio, we should expect, 
in the light of the argument just given, that the profit rate would rise rapidly, 
relatively to output during the beginning of an upswing, then less rapidly and 
during the downswing fall rapidly at first and then less rapidly, again with re- 
spect to output. This relationship is shown in Diagram 3. 3. 
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Diagram 3.3 


Expected profit rates would also vary in this way if these were always 
directly proportional to current profit rates. Such a close tie is not likely to 
be found however. Other factors undoubtedly will also contribute to the 
formation of expectations. For example, as the upswing progresses, rises in 
costs of labour, materials, and borrowed money may have the effect of tem- 
pering expectations of profits and, if memories are not too short, the very 
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progress of the boom may stir apprehension in some key quarters. Similarly 
in the downswing, prices of some of the factors of production may fall fairly 
readily, but others, more inflexible because of their contractual character or 
for other reasons, will come down more slowly but in coming down may 
enhance expectations of profits. Again, long memories may offer progres- 
sively more encouragement to entrepreneurs as the downswing progresses. 


We have argued thus far that investment intentions are governed pri- 
marily by the expected rate of profit, which in turn, though affected by many 
considerations, tends to vary inversely with the capital-output ratio. It will 
be convenient for exposition to translate this argument into slightly different 
terms and, following Kaldor, to present it in a diagram that will be familiar 
to some readers and that we may continue to use and modify as the analyis 
is developed. Our hypothesis that investment intentions vary inversely with 
the capital-output ratio implies that investment intentions vary directly with 
output and inversely with the stock of capital. In this latter form the proposi- 
tion may be depicted in two dimensions as in Diagram 3. 4 in which we 
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measure the dollar value of the amounts of investment expenditure that 
entrepreneurs intend to undertake at any level of output on the vertical axis, 
and the dollar value of output on the horizontal axis. The relation between 
investment intentions and output that pertains to any level of the stock of 
capital is shown by a curve on the diagram such as that labelled 'K,. We 
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must imagine a whole family of such curves (technically an infinite number 
of them), one for each possible stock of capital; we have depicted only a 
few and labelled them with symbols 'K,, ‘Ky, Ks and 1K, representing suc- 
cessively larger amounts of capital. Let us explain more fully how the dia- 
gram depicts the effects of the factors governing investment intentions. In 
the first place if we consider any level of output and read off the ordinates 
to the curves in relation to the symbols denoting the stock of capital to which 
each pertains, we see that investment intentions are represented as varying 
inversely with the stock of capital. Then, if we concentrate our attention 
on any one of the curves (that is, consider any particular stock of capital) 
and read off the ordinates to that curve moving from left to right, we see 
that investment intentions are represented as varying directly with the level 
of output. Factors such as changing costs and memories of past recessions 
and recoveries that may be thought to influence expectations of profit rates 
and hence investment intentions are reflected by the particular shapes given 
to the individual curves. The curves pertaining to lower stocks of capital 
are the ones relevant when the economy is in the latter part of the downswing 
or the early part of the upswing, and the flattening of the curves at the ex- 
treme left we interpret as reflecting the course that investment intentions 
would take when output is low if the stock of capital were constant. Speci- 
fically it is supposed that with a given stock of capital the decline in invest- 
ment intentions associated with falling output diminishes as output falls 
below some value or range of values, and that in the early part of the upswing 
with constant stocks of capital the restoration of confidence would be gradual 
at first and then more rapid so that the rate of change of investment inten- 
tions with respect to output would be gradual at the beginning of the up- 
swing and then more rapid after output had broken through a certain value 
or range of values. The curves pertaining to higher, stocks of capital are the 
ones relevant when the economy is in the latter part of the upswing and the 
early part of the downswing and the flattening of these curves at the extreme 
right we interpret as reflecting the course that investment intentions would 
take when output is high if the stock of capital were constant. 


Specifically it is supposed that with a given stock of capital the rise in 
investment intentions associated with rising Output diminishes as output rises 
above some value or range of values and that in the early part of the down- 
Swing with constant stocks of capital the destruction of confidence would be 
gradual at first, but more rapid after output had broken through a certain 
value or range of values. For simplicity we have related investment intentions 
to the level of output alone rather than to both the level and direction of 
change of output. The latter is perhaps a more fruitful hypothesis, but it 
greatly complicates the diagrammatic exposition. In the diagrams that follow 
we have left undefined the irrelevant upper (lower) reaches of the investment 
curves that pertain to low (high) stocks of capital. It must be emphasized 
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that we do not trace the path of investment intentions over the course of the 
full cycle of output along any one curve as the relevant curve shifts as the 
stock of capital changes over the course of the cycle. This path of invest- 
ment intentions over the cycle is indicated in Diagram 3. 6 and appears, as 
we would expect, essentially like the variation of the profit rate with respect 
to output shown in Diagram 3.3. We shall discuss the course of investment 
intentions over the cycle further after we have introduced two further rela- 
tions, namely the relation of replacement investment to output and the 
relation of saving to output. Let us introduce these relations now. 


In the situation under discussion in which there is no growth in the stock 
of capital from cycle to cycle, the average amount of replacement required 
to maintain the stock of capital during the cycle will be the same in each 
Successive cycle. (In this statement we have clearly abstracted not only from 
secular growth in the stock of capital but also from secular changes in its 
composition.) The distribution of required replacement within the cycle will 
not likely be very uneven. If the service life of capital were quite inelastic, 
one could imagine special situations in which replacement would all be 
concentrated in the upswing of the cycle,®+ but these are special situations. 
Generally speaking the service lives of equipment and structures show con- 
siderable variability. In view of the consideration that during the boom 
when capital is especially scarce it may be worked rather more intensively 
than at other times, we shall assume that required replacement rises very 
modestly with respect to income. The relationship is depicted as the line 
RR on Diagram 3. 6. 


Intended saving like intended investment we shall assume to vary 
directly with output and inversely with the stock of capital, but, with certain 
exceptions to be noted below, we shall also assume that the rate of change 
of saving is less than the rate of change of investment with respect both 
to output and to capital. Except when the contrary is explicitly stated 
governments are presumed to balance their budgets so that, since we are 
considering a closed economy at this point, all saving is done either by 
persons or by business. Personal saving, it is supposed, varies directly with 
personal income while gross business saving varies directly with business 
income and inversely with the capital assets of business. With the exceed- 
ingly modest degree of refinement of this analysis it will be sufficient to 
consider income in both cases to be defined as income before taxes, and 
when we think of gross saving for the economy as a whole we will identify 
the income variables with output. Similarly, when considering gross saving 
for the economy as a whole we will identify the capital variable with the 
total stock of capital controlled by business. 


54See for example J. Black, ‘“‘A Note on Mr. Kaldor’s Trade Cycle Model’, Oxford Economic Papers, 
Vol. 8, 1956, pp. 151-163 and N. Kaldor, ‘‘The Relation of Economic Growth and Economic Fluctua- 
tions’’, especially pp. 58-60. 
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As has been noted earlier in this study recent research into patterns of 
personal saving has emphasized repeatedly the difference between the degree 
and direction of variation of the ratio of saving to income indicated by 
long-run data for growing economies and shorter-run data relating to the 
upswing or downswing of cycles. In general what has been found is that 
over the long run, saving increases virtually proportionately with income 
whereas in the shorter run, over the upswing or the downswing of cycles, 
Saving varies proportionately more than income. Several hypotheses have 
been advanced to account for this®® and some are variants of the same theme. 
We cannot enter into a detailed discussion of the matter here. We shall 
suppose, however, in broad consistency with these views, that over the 
cycle, in an economy with no progress, personal saving varies directly with 
but proportionately more than personal income. More technically we shall 
assume that during both the upswing and the downswing of the cycle the 
marginal propensity to save exceeds the average propensity.°° 


Since personal saving is the difference between personal income and 
current expenditure on consumer goods by persons, the hypothesis we have 
just stated implies that consumer expenditures are less sensitive to changes 
in personal income, indeed that consumer expenditures vary directly with 
but proportionately less than current income. This is the proposition to 
which one is led by theories of consumer behaviour like those of the authors 
cited that place great weight on consumer wealth or past incomes as deter- 
minants of current consumer expenditure on goods and services and that 
regard savings or a large part of savings as a residual. Over the cycle, 
changes in unemployment are a principal cause of the changes in income 
of persons. If the changes in employment affected the incomes of all persons 
in equal degree and if all saving could be regarded as the residual portion 
of income after expenditures on consumer goods according to the standards 
of consumption enjoyed when income was at its highest previous level, 
then the explanation of the hypothesis that personal saving, over the cycle, 
varies proportionately more than personal income would be straightforward. 
But while we wish deliberately to avoid detailed exposition, we must record 
the following qualifications or amplifications of the hypothesis. 


In the first place, during a downswing not every worker suffers a loss 
of wages or salaries. The totally unemployed are the principal losers. Some 
will be partially employed and suffer losses of income on that account; 
others will be fully employed but will suffer cuts in rates of pay, while still 


We refer here only to F. Modigliani, “Fluctuations in the Saving-Income Ratio”, Studies in Income 
and Wealth, National Bureau of Economic Research, Vol. 11, New York, 1949, pp. 371-443; J. S. 
Duesenberry, Income, Saving and the Theory of Consumer Behaviour, Cambridge, Mass., 1949, pp. 
69-92 and 114-116; M. Friedman, A Theory of the Consumption Function, to be published by the National 
Bureau of Economic Research; and R. C. O. Matthews, “The Saving Function and the Problem of 
Trend and Cycle’’, op. cit. 


Propensity to save is the ratio of total saving to total income. In the diagram, at income Y and saving 
level YZ, the average propensity to save is equal to the slope of the line OZ. k 
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others will neither lose opportunity to work nor suffer cuts in rates of 
remuneration. The relative importance of each of these groups in a down- 
swing will depend on the severity and duration of the decline in activity. 
Moreover, even those who are totally unemployed may receive some com- 
pensation through unemployment insurance or measures of relief. We shall 
return to this point later in the discussion of cycles in the context of eco- 
nomic growth. 
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Not all personal income is comprised of wages and salaries; perhaps 
two-thirds consists of wages and salaries (depending on the precise defini- 
tions of “persons” and “income” used), the rest is made up of investment 
income or imputed income of one kind or another. The separation of the 
income and saving of entrepreneurs of unincorporated business into that 
related to the business and that related to the household, as it were, is 
exceedingly difficult conceptually and is probably not clearly made, in a 
large proportion of the instances, by the persons involved. Thus the con- 
cession has to be made that the blurring of the distinction between persons 
and unincorporated business will inevitably blur the analysis both of per- 
sonal saving and business saving.>7 


The definition of income and saving is rendered difficult by the problem 
of distinguishing persons as members of households and persons as members 
of unincorporated business firms; it is rendered difficult by other considera- 
tions as well. Should expenditure on durable goods such as residential 
houses, automobiles, refrigerators, television sets and the like be considered 
as consumer expenditure or as the disposition of consumer saving? If 
purchases of such durable goods are considered part of personal saving, 
should imputed income from them be included in personal income and 
imputed rents on them be included in consumer expenditure? If imputed 
rents are included in income and expenditure, should these rents include 
or exclude depreciation on the items and if so how should the depreciation 
be calculated? The answers to these questions depend in part on the pur- 
poses of the analysis in hand and we shall not enter into a discussion of 
the matters involved.°* We wish to make one point only, namely that current 
expenditure on new consumer durables is likely to be very much more 
volatile, that is, sensitive to fluctuations in personal income, than other 
consumer expenditures so that the slope of the (short-run) saving-income 
relation pertaining to the upswing and downswing of a cycle is likely to be 
steeper if expenditures on durables are included in saving than if they are 
included among expenditures on other consumer goods and services. 


Finally, we must draw attention to the significant and increasing role 
of contractual saving in total personal saving however defined. Contractual 
saving takes a variety of forms but particularly it arises from contracts for 
life insurance, annuities and pensions and from mortgages and other con- 
tracts related to delayed payments for consumer goods and services pur- 


“On this, and the remaining two qualifications we are about to make, the reader is referred to the 
papers by James N. Morgan, ‘The Structure of Aggregate Personal Saying’’, in the Journal of Political 
Economy, Vol. LIX, 1951, pp. 528-534 and Vol. LXI, 1953, p. 536. 

_ Alternative definitions of saving and income are discussed extensively in the monumental works by 
Goldsmith and others to which the reader is referred for information on saving generally, namely 
A Study of Saving in the United States, Princeton, N.J. 

Volume I, Introduction; Tables of Annual Estimates of Saving 1897 to 1949, by Raymond W. 

Goldsmith, 1955. 
Volume II, Nature and Derivation of Annual Estimates of Saving 1897 to 1949, by Raymond W. 
Goldsmith, 1955. : 

Velete seer aa Studies, by Raymond W. Goldsmith, Dorothy S. Brady and Horst Menders- 

ausen, ; 
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chased. Contractual saving may easily be increased with an increase in 
income but the costs involved, and other considerations, make it relatively 
insensitive to decreases in income. If contractual saving were a large pro- 
portion of total saving it would be expected to affect the slope of the 
short-run saving-income relation, but the nature of the effect would depend 
on the character of the contractual saving. If it were predominantly made up 
of saving through insurance, annuity and pension contracts, then, inasmuch 
as the tendency to enter into such contracts and the annual payments asso- 
ciated with them are relatively insensitive to income changes, one would 
expect the slope of the saving-income relation to be lower than in an 
economy in which this type of contractual saving was much less important. 
But if contractual saving were the predominant form of saving and if it 
were made up largely of payments related to earlier purchases of durables 
including houses, then, since the tendency to purchase durables is sensitive 
to income changes and would be rendered more so by the available credit 
facilities in the boom and the pressure of debts in the downswing, one would 
expect the saving-income relation to be steeper than in the case just described 
and than in the case in which contractual saving was not on the average 
a large proportion of total saving. 


Gross saving by business is made up of depreciation allowances and 
Other retained earnings. In the stationary economy under discussion in 
which the stock of capital is the same at (say) the peak of each cycle, 
depreciation allowances required over the cycle will be constant. However, 
their distribution over the cycle would not be even, rather they would likely 
be higher when the stock of capital is higher, namely in the boom phase 
of the cycle. Thus so far as depreciation allowances are concerned we would 
expect gross business saving to vary directly with the stock of capital. 


Retained earnings or net business saving are the part of earnings (after 
expenses including depreciation) that are left in the firm after dividends 
are paid out. We shall argue that in business and in particular in corpora- 
tions, there prevails a view of a normal ratio of distributed profits to net 
worth (which may well differ from firm to firm or from industry to industry). 
If profits rise relatively to net worth, we would expect retained earnings to 
rise proportionately more than total earnings. Conversely, if profits fall 
relatively to net worth, we would expect retained profits to fall propor- 
tionately less than total profits. Thus, on this analysis we would expect 
retained earnings to vary directly with business income (after expenses) and 
inversely with the net worth of business.°® 


An alternative way of expressing the same general relationship that is 
preferred by some lays stress on the conservatism of corporations in the 
matter of changing the rate of dividends per share. Professor Lintner, for 


59§. P. Dobrovolsky provides qualified corroboration of this view in his Corporate Income Retention, 
National Bureau of Economic Research, New York, 1951. See also the discussion of this work in 
R. C. O. Matthews, “The Saving Function and the Problem of Trend and Cycle’’. 
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example, contends that the existing rate of dividends per share is the key 
variable consciously entering into decisions concerning allocation of profits 
after taxes by corporations. He further argues that the corporations are 
conservative about changing this rate and even when decisions to change it 
are taken and new standard rates are chosen, they are usually interpreted 
as targets to be approached more or less gradually. Now if the number of 
shares outstanding increases®° at the same rate as net worth then if dividends 
are paid at a given rate per share, the ratio of dividends paid to net worth 
will be constant. If the rate of increase in the number of shares outstanding 
is less than that of net worth, as seems likely, dividend payments will rise 
proportionately less than net worth and hence less than total profits, which 
if anything go up more rapidly than net worth. But if in such a situation 
there is a more or less gradual adjustment of the standard rate of dividends 
per share, the ratio of payments to net worth will vary less. 


We must now combine the hypotheses concerning depreciation allow- 
ances and other retained earnings. It will simplify matters greatly if we 
substitute the stock of real capital for net worth in the hypothesis concern- 
ing retained earnings. The further justification for this is that business net 
worth and the stock of real capital may be expected to rise and fall together 
though not necessarily at the same rates. With this substitution we contend 
that a change in the stock of capital, income changes aside, is associated 
with a change of depreciation allowances in the same direction and a 
change of retained earnings in the opposite direction. Which effect may be 
expected to predominate? One cannot be certain but evidence has been 
cited to show that the marginal propensity of corporations to save exceeds 
the average propensity whether saving and profit are measured gross or net, 
and this implies that the effect of changes in capital stock on depreciation 
allowances is outweighed by its effect on retained earnings.°? This much is 
certain, namely, that the offsetting effects will diminish the responsiveness 
of business saving and hence total saving to changes in the stock of capital. 
This is a point to which we shall revert below. 


We may now summarize and combine our hypotheses concerning saving. 
We have proposed that personal saving varies directly with personal income 
and that business saving varies directly with business income and inversely 
with the stock of capital controlled by business. Since both personal income 


“Obviously changes in “‘number of shares outstanding”? must be interpreted carefully as usually 
shares are of several classes and kinds; in particular, changes in number resulting from “‘stock splits’ 
Tequire an automatic redefinition of the standard rate of dividends per share. 


“Professor John Lintner in his ‘Distribution of Incomes of Corporations Among Dividends, Retained 
Earnings and Taxes”, American Economic Review, Papers and Proceedings, May, 1956, pp. 97-113, 
prefers this latter way of expressing the hypothesis and emphasizes the conservative attitude toward 
changes in the dividends per share ratio cather than that toward changes in the dividends-net worth ratio. 
His preference is based on his own field work designed to discover what variables consciously are con- 
sidered in the decision-making process and on statistical (regression) analysis of dividend payments. We 
shall express our hypotheses in terms of the ratio of dividend payments to net worth largely for simplicity 
in Our exposition, but also in the firm belief that the compatibility of the two formulations of the 
hypothesis is not denied by the evidence we have examined. 


“The data in this field for any country are still unsatisfactory and one puts forth arguments with great 


diffidence. In this particular matter we are following R. C. O. Matthews, ‘“‘The Saving Function and 
the Problem of Trend and Cycle”, op. cit., especially p. 86. 
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and business income may be expected to vary directly with national output 
we shall simplify the statement of our combined hypothesis. We conclude 
that total intended saving in the economy varies directly with output and 
inversely with the stock of real capital owned by business.®* This relation- 
ship is portrayed in Diagram 3.5 in which intended Saving is measured on 
the vertical axis and output on the horizontal axis. For each stock of capital 
the single upward sloping line depicts the increase of intended saving with 
output. Each line in the family is labelled with an index to indicate the 
stock of capital to which it pertains; K, is to be regarded as less than Ky and 
Ky less than K;, etc. If we start from any point on the output axis and 
move vertically through the diagram we intersect lines with progressively 
lower indexes; this reflects the inverse relationship between intended saving 
and the stock of capital. 


SAVING 


OUTPUT 


Diagram 3.5 


We have now almost completed the description of our assumptions 
concerning the interrelations among intended gross saving, intended gross 
investment, replacement expenditures, output and the stock of capital. Let 
us combine the representations of the assumptions we have made. In diagram 
3.6 the family of investment-output curves is shown by the solid lines 
rising from left to right and labelled 'K,, 'Ko, etc. The family of saving- 


®3Part of the stock of capital is owned by persons and its acquisition is financed out of personal 
saving (if persons are not net borrowers from business); another part is owned and controlled by 
government. Reference to government investment will be made later. 
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output curves is shown by the broken lines rising from left to right and 
labelled SK,, SK, etc.6* Required replacement expenditures are indicated 
by the ordinates to the dotted line labelled RR. 


There are some features of the relations between the lines in the diagram 
that reflect assumptions that have not yet been made specific. In the first 
place, if we compare the slope of the saving curve SK. with the investment 
curve 'K,, we note that in the middle ranges of output the slope of the 
investment curve has been made steeper than the slope of the saving curve. 
This implies in other language that we assume that the marginal propensity 
to invest exceeds the marginal propensity to save in these ranges of output. 
These are the ranges of output that will be traversed during the middle of 
the upswing and the downswing of the cycle. Our assumption, therefore, 
amounts to this, that during the upswing and during the downswing of the 
cycle intended investment responds more to a given increase or decrease 
in output than intended saving. However, it will be noted that at the 
extremes of the range of output the slope of the investment line is less 
than the slope of the saving line. This reflects the assumption we have 
made concerning the dependence of investment intentions on the rate of 
profit and the variation of the rate of profit with income and capital. 


The second feature of the relationship of the curves to which we must 
draw attention immediately is that the rate of change of saving with respect 
to capital is shown as being smaller than the rate of change of investment 
with respect to capital, particularly at the extremes of the range of variation 
of the stock of capital. The vertical distance between the 'K, line and the 
'K, line is always greater than that between the SK, line and the ‘Kez line. 
Similarly, the vertical distance between the IK, line and the !Kgz line is 
always greater than the vertical distance between the SK, and the SKsg lines. 
This is in part the result of the offsetting effects of changes in the stock 
of capital on depreciation allowances and retained earnings. But the greater 
sensitivity of investment expenditures both to changes in output (in the 
middle ranges) and to changes in the stock of capital reflects what we take 
as a basic proposition, namely, that investment expenditures are the volatile 
element in the cyclical process. 


Let us now trace the path of intended investment, intended saving, 
output and capital over the course of a typical business cycle. We remind 
the reader that the discussion is still confined to the case of an economy 
in which the population and technical knowledge are unchanging and the 
average stock of capital is constant from one cycle to the next. Consider 
the situation at the point A in the diagram. At this point we note that 


“It should be stated explicitly that a higher subscript refers to a larger stock of capital but that we 
only imply that Ks greater than Ke greater than Ki not that Ks—K2— K:—K1. 
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intended saving equals intended investment and we might be inclined to 
think that this was a stable equilibrium position from which the economy 
would not move up or down. However, it will be noted that the level of 
intended investment does not provide even for the required replacement 
expenditures. Thus the stock of capital must be falling from its value at A, 
namely K.. However, the fall in the stock of capital tends to raise both 
intended investment and intended savings (to move the savings and invest- 
ment curves to the left) and to raise intended investment more than intended 
saving. This leads to an increase in output. The process continues in this 
manner, the stock of capital decreasing, intended investment and saving 
increasing, and thus raising the level of output, until position B is reached. 
At position B, the relationship of the marginal propensity to save to the 
marginal propensity to invest reverses and thereafter for a time the latter 
exceeds the former. This adds fo the expansionary pressure in the economy 
for now, apart from effects of changes in the stock of capital, increases in 
output serve to increase the intentions to acquire capital goods more rapidly 
than the intentions to save.®® Until investment reaches the level of required 
replacement, both the S and I curves continue to shift to the left and 
contribute to the effect of output changes in widening the gap between 
planned investment and planned saving. After the point C is passed, the 
stock of capital starts to increase (investment exceeds replacement). The 
marginal propensity to invest remains in excess of the marginal propensity 
to save. Gradually, however, the increase in capital reduces the desires to 
save and to invest and the S and I curves shift to the right across the 
diagram. In this phase of the cycle changes in the stock of capital increas- 
ingly serve to diminish the gap between intended investment and saving 
while increases in output, deriving partly from the increased contribution of 
capital to the productivity of labour, serve to increase it. Eventually, after 
the expansion has carried to the point (not delineated on the diagram) where 
the marginal propensity to invest becomes equal to the marginal propensity 
to save, changes in output combine with changes in capital in narrowing the 
expansionary gap between investment and saving. The expansion of output 
terminates at the point D at which intended investment and intended saving 
are again equal. But the expansion of the capital stock does not cease at 
this point since investment continues above replacement requirements. Ex- 
pected profit rates are reduced, and both the investment and the saving 
curves continue moving to the right. But now the change in the quantity of 
capital creates a contractionary gap between savings and investment as 
desired investment falls sharply so that intended saving exceeds intended 
investment. Output falls though capital continues to rise. The process con- 


‘It is perhaps desirable to emphasize that rates of change of variables with respect to time are not 
shown explicitly on the diagram. The only rates of change that are shown are rates of change of one 
variable with respect to another. Thus if one interprets the shaded path as the path of intended invest- 
ment, the kink at B does not imply that investment intentions increase more slowly with respect to time 
at the right of B than at the left of B, but rather that investment intentions increase more rapidly with 
respect to output at the right of B than at the left of B. 
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tinues until at point E the relationship of the marginal propensity to save 
to the marginal propensity to invest again reverses and thereafter changes in 
output combine with changes in capital in widening the contractionary gap. 
After point F is passed, however, investment falls below that required for 
replacement and the stock of capital falls. The S and I curves begin grad- 
ually to shift to the left so that in this phase of the downswing changes in 
the stock of capital counteract the effects of declining output in widening 
the contractionary gap. Finally the contraction carries to the point (not 
shown on the diagram) where the slope of the relevant saving line is again 
equal to the slope of the relevant investment line, and thereafter reductions 
in Output operate with reductions in the stock of capital to diminish the 
excess of intended saving over intended investment. Finally, output reaches 
the level corresponding to the point A, the downswing concludes and the 
cycle is completed. 


This is, of course, a somewhat stylized description. The essential feature 
of the cycle is the variation in expected rates of profit over its course, rising 
rapidly as the early part of the upswing progresses and then gradually level- 
ling out, only to fall rapidly as the early part of the downswing progresses 
and gradually level out again. This phenomenon based in part on differences 
in the rates of change of capital and output is reflected in the varying effects of 
changes in output and capital on the gap between intended investment and 
intended saving. There are several non-essential features in the description. 
It is not essential, for example, that the replacement line should pass above 
B and below E; it might pass either above or below B and above or below 
E, though for technical reasons it cannot pass precisely through either of 
these points.°® The changes in output corresponding to the distance from A 
to B, and corresponding to the distance from C to D, could be greater or 
less than those shown. 


The path joining A, B, C, D, E and F may be given more than one 
interpretation. It may be interpreted, measuring vertically, as the path of 
intended investment, or as the path of intended saving, or as the path of 
realized investment and realized saving. It is an elementary proposition in 
the economics of income generation that if and only if intended investment 
exceeds intended saving, income will rise, and conversely, if and only if in- 
tended saving exceeds intended investment, income will fall. It is also an 
elementary proposition in this field, derived from the conventional account- 
ing practices used, that realized saving must always equal realized invest- 
ment whether income is rising or falling or constant. Intentions of either 
investors or savers must be frustrated during the periods of changes in in- 
come. Various evidences of this frustration may be found, such as unex- 


“For if it did, the economy at B and E would be on “dead centre”, as it were. with the propensity 
to save equal to the propensity to invest and with no changes occurring in the stock of capital to shift 
these propensities. Such a possibility has a manifestly low probability. 
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pected changes in inventories and unexpected changes in income or profit— 
windfall gains and losses.®* 


To this point we have been discussing a rather abstract subject, namely 
the character of the business cycle in an economy with unchanging popula- 
tion, knowledge of techniques and tastes, and a stock of capital that does 
not rise from one cyclical peak to the next. Typically, business cycles are 
observed in growing economies and the object of our exposition is to direct 
attention to the interrelations of cycles and growth. To this end we now 
change our assumptions to permit introduction of innovations and growth 
of population. We assume that population and the available supply of man- 
hours of labour grow at a constant rate. We further assume that increases 
in productivity arising from the introduction of innovations occur at a con- 
stant rate. However we allow that in the downswing unemployment may 
develop, so that not all the available supply of man-hours and capital is 
utilized at all phases of the cycle, and we further allow that changes in the 
stock of capital over the cycle will also affect the levels and rates of growth 
of output per man-hour. We recognize that population does not grow at a 
constant rate and that the rate of increase of productivity attributable to 
innovations is not constant, but we reserve discussion of changes in these 
rates of growth until later. 


The introduction of these constant rates of growth does not alter the 
essential character of the cyclical process that we have described. The cycle 
is still to be explained in terms of the varying effects of differences between 
the rates of change of output and capital on expected profit rates and on 
the gap between intended saving and intended investment. But, to put it 
figuratively, instead of the economy ever circling about fixed average levels 
of output, employment and capital, it spirals its way upward with the average 
levels of the indicators of activity ever rising. How does this come about? 


“A technical comment is added here on the question of initial conditions. Some readers may be 
curious as to whether the model we have described would, when formalized, lead to a unique set of 
paths of the variables that would be independent of their initial constellation of values, that is, whether 
the cyclical path ultimately adopted by any variable would be the same irrespective of its initial, starting 
value. We candidly confess ignorance here, though of course the question is not susceptible of answer 
except in relation to a particular formalization. We are confident that a cycle is implied by the model; 
we are not confident that it is independent of initial conditions. Authors treating models apparently 
analogous to the one described here have been inclined to assume that the cyclical paths are unique. 
This is true of Ka!dor (see p. 327 of the reprint of his paper ““A Model of the Trade Cycle”’ in Readings 
in Business Cycles and National Income edited by Alvin H. Hansen and Richard V. Clemence, New 
York, 1953) and Goodwin (“The Non-linear Accelerator and the Persistence of Business Cycles’, 
Econometrica, Vol. 19, 1951, pp. 1-17). But R. H. Strotz, J. C. McAnulty and J. B. Naines, Jr. in 

Goodwin’s Theory of the Business Cycle: An Electro-Analog Solution”, Econometrica, Vol. 21, 1953, 
pp. 390-411, show that Goodwin's cycle does not possess a unigue “limit cycle”, and Shinichi Ichimura 
(in ‘Toward a General Non-linear Macrodynamic Theory of Economic Fluctuations” in Post Keynesian 
Economics, New Brunswick, N.J., 1954, edited by Kenneth K. Kurihara) who has examined the question 
with respect to several examples, shows that mathematically it is very subtle and that in general, 


detailed study of a particular formalization is necessary to establish whether the cyclical paths have 
the property of uniqueness. 


The question is related to the study of the effects on the economic system of random disturbances. 
In the study of cycles, random disturbances have, by some, been given a rather prominent role especially 
by those who, like Kalecki, have assumed that the marginal propensity to save is greater than the 
marginal propensity to invest at all levels of Output. In such models it was necessary to assume either 
that certain key parameters (such as the marginal propensities) had highly specific values, or that an 
otherwise damped cycle was Perpetuated by the effects of random shocks. With respect to the model 
we have presented, the question is not whether random shocks will serve to perpetuate the cycle but 


whether they will shift the cyclical path permanently. But these are technical matters that we cannot 
explore here. 
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Let us approach the matter by re-examining in turn the relations of intended 
investment to output and capital and of intended Saving to output and 
capital, on which we have already relied in describing the cycle. 


In the earlier discussion we assumed that intended investment by busi- 
ness would vary directly with the expected rate of return on its capital stock 
and that this would vary inversely with the capital-output ratio. We shall 
continue to adhere to this assumption always with the qualification that 
none of the relations we specify in this theoretical description can be ex- 
pected to hold exactly in the record of actual experience. 


Turning now to the personal saving function we find that the effects of 
the change in population and productivity are reflected directly. We assumed 
earlier that personal saving varies directly with income but that over the 
cycle the marginal propensity to save exceeds the average propensity to save. 
While still holding to these assumptions we now argue that the effect of in- 
creases in population and productivity is to move the personal saving- 
income relation to the right, that is, to reduce the amount of intended 
personal saving corresponding to any given level of personal income. Let us 
look at the matter in the following way. Consider two successive downswings 
of the cycle. As between the first and the second suppose that there has been 
an increase in population and an increase in productivity. To produce a 
given rate of flow of personal income will (if wage rates rise with produc- 
tivity) require fewer workers in the second downswing than in the first, be- 
cause of the rise in productivity. Moreover, since the population has grown 
between the first and second downswing the number of unemployed would 
(apart from offsetting changes in labour force membership rates) be greater 
at the given. income during the second downswing, even if no change in 
productivity had occurred. Thus both factors of growth in the economy, 
increasing population and increasing productivity, serve to increase, from 
one downswing to another, the degree of unemployment corresponding to a 
given level of income. However the degree of unemployment is the principal 
factor determining the variation of personal saving with income.®® 


The point may be made with the aid of Diagram 3.7. Let S, and S, 
represent the saving-income relations in downswing one and downswing two 
respectively. Let OY represent the given level of income referred to above. 
The effect we have described, that is, the reduction in saving corresponding 
to OY from AY to BY between the two downswings, clearly implies a 
movement to the right of the saving-income line. 


While we have couched the argument for purposes of exposition in terms 
of a comparison of two downswings, this is merely illustrative. The argu- 
ment also holds if we compare the level of intended saving corresponding 


i i i i i i bove, by R. C. O. 
*8The reader is referred on this point especially to the paper, cited several times a 5 
Matthews, “The Saving Function and the Problem of Trend and Cycle’’, especially pp. 77-82. 


137 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


PERSONAL 
SAVING 


e - Y PERSONAL 
Bia ee INCOME 


Diagram 3.7 


to a given level of income in one upswing with that in the next, or in an 
upswing with that in the subsequent downswing. 


Our revised hypothesis concerning intended personal saving is thus that 
intended personal saving varies directly with personal income and inversely 
with population and productivity. 


We turn next to gross business saving, made up of depreciation allow- 
ances and other retained earnings. The latter, we shall continue to assume, 
vary directly with business income and inversely with net worth of business 
or the stock of business real capital. Depreciation allowances on the other 
hand will vary directly with the stock of capital and in a growing economy 
will increase progressively from one cycle to the next as the average level 
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of the stock of capital rises.*® We shall continue to assume that the effect of 
changes in the capital stock on depreciation allowances is outweighed by 
its effect on retained earnings though we are obliged to repeat that the evi- 
dence is cloudy on this point. 


Combining the hypotheses concerning personal and business saving, and 
using the simplifications adopted earlier, we now have that intended saving 
in the economy varies directly with output, inversely with the stock of 
capital and inversely with population and productivity. Because of the in- 
fluence of increasing population and productivity the Saving-output curves 
shift to the right across the saving-output graph. However, at times when 
the stock of capital is decreasing, it may be that the effect of reductions in 
the stock of capital will outweigh the effects of increases in population and 
productivity and that the saving-output lines will shift to the left temporarily. 
This effect may best be discussed as part of the description of the progres- 
sion of cycles under the assumptions we have adopted, to which we now turn. 


We shall describe the progression of cycles in this special model economy 
that experiences a constantly growing population and a constantly increasing 
effect of innovations upon productivity with the aid of Diagram 3. 8. This 
diagram looks hopelessly complicated (and perhaps it is) but essentially what 
it portrays is a sequence of cyclical movements, each roughly (but only 
roughly!) similar to that shown earlier in Diagram 3.6 and already dis- 
cussed. The family of parallel rising solid lines represents the relation 
among intended investment, output and capital, and the family of parallel 
rising dashed lines represents the shifting saving-output relation. The dotted 
line RR again shows the required replacement expenditures corresponding 
to each level of output (and hence of the capital stock). We shall refer to 
the other three dotted lines later. This diagram, too, is somewhat stylistic 
and schematic as we shall try to indicate as we proceed. 


The change in assumption that distinguishes the present model from the 
earlier static model is the introduction of constantly increasing population 
and productivity. We have already deduced that one implication of the 
changes in assumptions which distinguish the present model from the earlier 
static model is that the saving function will shift to the right as population 
and productivity increase. But there are further implications of profound 
significance: in particular that the business cycle is not repetitive, that the 
levels of output, employment, capital and other indicators, are higher at 
each successive upper turning point (or lower turning point). The economy 


6°Indeed, in growing economies saving through depreciation allowances may exceed requirements for 
funds for replacement. The more rapid the secular rise in prices, the more likely it is that the growth of 
depreciation allowances will be exceeded by the growth of demand for funds for the replacement of 
capital. Tne matter is discussed further in Chapter 6 below, and on the whole topic of depreciation 
allowances and replacement expenditures in a growing economy the reader is referred to Robert Eisner, 
“Depreciation Allowances, Replacement Requirements and Growth’’, American Economic Review, Vol. 
XLII, 1952, pp. 820-831; E. D. Domar, ‘‘Depreciation Replacement and Growth”, Economic Journal, 
Vol. LXII{, 1953, pp. 1-32; Eric Schiff, ‘““A Note on Depreciation Replacement and Growth”, Review of 
Economics and Statistics, Vol. XXXVI, 1954, pp. 47-56; and H. D. Huggins, “Some Investment, De- 
preciation, Savings and Capital Productivity Relationships in Economic Growth”, Social and Economic 
Studies, Voi. 4, 1955, pp. 1-31. 
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grows, albeit falteringly. It is this implication especially that we want now 
to explain. 


Intuitively it is plausible that if the population and ability to produce, 
as measured by productivity, are increasing, the absolute levels of income, 
employment and capital will rise secularly. Perhaps we can best explain 
why this is likely to be the case by asking what would be the implications 
of repeating cycles under the present assumptions. Suppose, for example, 
that a downswing did not terminate until the level of income returned to 
the level it had shown at the termination of the previous downswing. Since 
under the present assumptions the saving-output relations corresponding to 
any particular level of the stock of capital are shifted to the right by rising 
population and productivity, the implication is that the stock of capital 
would be considerably lower at the termination of this downswing than at 
the termination of the previous downswing. But this would imply that the 
capital-output ratio was considerably lower also and the profit rate corre- 
spondingly higher and the expected profit rate therefore probably also corre- 
spondingly higher. Now while it is conceivable that in isolated cases the 
state of business pessimism may be so intense that a recovery of income 
and employment will only set in after they have reached levels even below 
those obtaining in some previous troughs, but at any rate when profit rates 
have reached a point considerably above those that have induced previous 
recoveries, it does not seem at all reasonable to expect a progressive, secular 
rise in the rate of profit at each successive lower turning point. Rather, 
we should be inclined to suppose that by and large, and with due allowance 
for the likelihood that m fact each specific cycle will exhibit characteristics 
peculiar to itself, there would be no secular change in the rate of profit at 
the successive lower turning points so that as a consequence the capital- 
Output ratio at successive turning points would show about the same value.7° 
But if this is the case then the levels of income, capital and employment 
will all be higher at each successive lower turning point. 


Similarly, suppose that an upswing terminates when income merely 
regains the level it had achieved at the onset of the previous downswing. 
Again because of the effect of increasing population and productivity in 
shifting the saving-output line pertaining to each level of the capital stock, 
we have to infer that the stock of capital would be considerably lower than 
at the termination of the previous upswing. Further, the capital-output ratio 
would also be lower, the profit rate higher and likely the expected profit 
rate higher. But once again, though we may allow for special cases of 
extreme pessimism, there is surely no case for progressive pessimism in 
the record of experience of the countries in the backs of our minds as we 


It would be necessary to modify this conclusion if there were convincing evidence of a secular shift 
in the distribution of income as between profits on the one hand and wages, salaries and other forms 
of income on the other hand. But as we saw in Chapter 2, the evidence does not seem to contradict the 
hypothesis that secularly in Canada, the United States and the United Kingdom, at any rate, this 
distribution of income is not changing one way or the other. 
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consider these matters. In view of the apparent secular constancy of the 
distribution of income as between profits and other forms of income, we 
should expect that the rate of profits at which apprehension about the future 
sufficient to induce a downturn of output and employment would set in 
would be roughly constant from one peak to the next. But if this is the 
case the levels of output, employment and capital will all be higher at 
each successive cyclical peak.” 


The above analysis explains part of the pattern of growth that we have 
illustrated in Diagram 3. 8, but other features require detailed comment. We 
shall not elaborate on the course of events over each cycle; the mechanism 
of the cycle itself we take to be the same as that described earlier in dis- 
cussing the case of repeating cycles.‘ We wish to draw attention specifically 
to the dotted lines, the one through the peaks A,, A, and Az; of the cycles, 
the one through the lower turning points B,, B. and Bs and the one labelled 
SL. Though it is not shown on the diagram, each of these three lines is 
drawn to pass through the origin and the following interpretation of the 
lines is of this fact as well. 


The line SL represents the long-run (secular) saving-output or invest- 
ment-output relation, with the variables interpreted as realized and measured 
quantities. Consistent with the interpretations of the data given in Chapter 2 
we have represented this as a straight line through the origin exhibiting a 
constant ratio of saving to income or average propensity to save. As 
mentioned earlier several authors have proposed specific theories to account 
for this feature of the economic record. Most of them concentrate, however, 
on personal saving rather than total saving; much speculation on the whole 
phenomenon appears still to be required. 


Several authors have provided a priori bases for the hypothesis that each 
“individual consuming unit” will plan to consume and hence also to save 
a constant proportion of that part of his income, whatever its level, that he 
regards as in some sense “permanent” (to borrow the phrase from Professor 
Friedman).** Since expenditure on goods and services is considered to be less 
readily adjusted to unexpected changes in income than saving, it is also 
implied in these theories that the larger proportion of an unexpected “recent” 
change in income, not yet regarded as permanent, will be reflected in changes 
in the amount saved. The generalization of this hypothesis to all consumer 
units involves assumptions or further hypotheses concerning changes and 
offsetting effects of changes in the distributions of consumer units with re- 


"The proposition is argued too rigidly in the text. In Chapter 2 we reported that we have observed 
in some mature economies is a capital-output ratio that fluctuates mildly around what is, so far as we 
can determine, a fairly constant level. Refinement along this line would, however, still support the 
proposition that with growing population and productivity, the observations of income, capital and 
employment pertaining to any given stage of successive business cycles will have rising values. 

“As will be recalled trom the analysis of the repeating cycle, the saving and investment lines are 
considered in pairs in the description of the cycle. We have labelled the lines in Diagram 3.8 so as to 
indicate the pairs to be considered together. Thus Ii and Si pertain to the same level of the capital stock 
and are to be considered together as are Iz and Se, Is and Ss, etc. 


See his A Theory of the Consumption Function cited earlier and soon to be published. 
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spect to such characteristics as family size and composition, age and occu- 
pation of head, that determine the saving ratios for consumer units of dif- 
ferent kinds. Though it is not essential that we go into the matter here, we 
wish to point out that a common feature of all analyses of this type is an 
emphasis on the importance of past incomes and wealth in determining cur- 
rent levels of saving. On the average over the cycles, with secularly rising 
income, one would expect that the proportion of consumer units having 
“recently” experienced increases in income that they would hesitate to regard 
as permanent exceeds somewhat the proportion of consumer units having 
“recently” experienced decreases in income that they would hesitate to re- 
gard as permanent. If past income is, in this way, important in determining 
current consumer expenditures and if the other features of the hypotheses 
are accepted, it follows that the secular value of the ratio of personal saving 
to personal income would be the higher, the higher the average rate of 
growth of income. Moreover, if we consider personal saving ratios only at 
the peaks of successive cycles, rather than on the average, we would expect 
the proportion of consumer units enjoying recent increases in income to be 
larger than in the previous case and hence the consumption-income ratio 
also to be lower and the saving-income ratio to be higher. Similarly, if we 
consider personal saving ratios only at the lower turning points of successive 
cycles, we would expect the proportion of consumer units suffering recent 
decreases in income to be larger than the average proportion over all cyclical 
experience and hence the consumption-income ratio to be higher and the 
Saving-income ratio to be lower. 


The theory of corporate saving that we have suggested above implies 
that business saving may also display characteristics similar to those ex- 
hibited by personal saving. According to this theory, planned saving would 
include additions to depreciation reserves and planned retained earnings, 
the latter being expected profits less the proportion expected to be paid as 
dividends. An enterprise that adheres to the practice of paying a fixed pro- 
portion of its expected profits to shareholders, and that expects depreciation 
on its real capital assets, as well as its profits, to rise pari passu with its net 
worth, may be said to plan to save a constant proportion of its net income 
(calculated either before or after deducting depreciation). The actual saving 
of the enterprise will then be greater or less than planned saving depending 
upon whether profits exceed or fall short of those expected. If individual 
enterprises behave in this way, then total business saving could be expected 
to appear as a fairly constant proportion of total business income over the 
long run provided that changes in the concept of normal, and the effects of 
changes in the distributions of enterprises by such salient characteristics 
as age and class of business, did not dominate the record. Moreover, if the 
ratio of profits paid as dividends is slow to change, we would expect, as with 
personal saving, that the ratio of business saving to business income would 
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be the higher the greater the average rate of growth of income. We would 
further expect business saving to be a higher proportion of business income 
when income and saving at cyclical peaks only are considered than when the 
average levels of income and saving over full cycles are taken into account. 
Similarly we would expect business saving to be a lower proportion of busi- 
ness income if income and saving are averaged over cyclical troughs than if 
they are averaged over full cycles. 


Even if personal saving and business saving were shown by the long-run 
records to be constant proportions of personal income and business income 
respectively it would not follow that total saving would be a constant pro- 
portion of total income. But we may remark that together business and 
personal saving constitute the great bulk of total saving and for the United 
States at any rate we have the evidence of Goldsmith that “no definite signi- 
ficant long-term trends are visible in the distribution of national saving 
among the main saving groups during the past half century .. . ”74 In any 
event, while we feel the theory of the subject still leaves much to be desired, 
the data we have are convincing on the matter of the long-term constancy 
of the saving-income ratio in the record, and that is why we have drawn the 
SL line as straight and through the origin in Diagram 3. 8. 


The theory we have been discussing also lends some support, as we indi- 
cated, to the view that a saving-income relation through the peaks of the 
cycles would exhibit a higher ratio of saving to income than that shown by 
SL and that a saving-income relation through the troughs of the cycles would 
exhibit a lower ratio of saving to income than that shown by SL. This is 
the way we have drawn the lines through A,, A, and Ag and through B,, 
B» and Bs, though in these cases we have not such clear-cut support from 
the data in the record as we have for the SL relation. Moreover, we have 
implied that the ratio of the difference between saving or investment at the 
peak of the cycle and at the trough of the cycle to the average value of in- 
come over the cycle is constant; that is, that the amplitude of the fluctuations 
in saving relative to income is constant. This, being an implication of the 
saving-income lines we have drawn through the peaks and troughs, is there- 
fore hard to justify on the basis of the record. 


There is another feature of the construction we have given in Diagram 
3. 8 that is consistent with the record. Consider for a moment the short-run 
saving-income relations that would be found from recorded data for each 
upswing and downswing treated separately. In the diagram they would be 
shown as the zigzag pattern formed by lines (not necessarily straight) join- 
ing B; to A;, A; to Bs, Bs to Az, As to By and Bs to A3.75 


This picture of cycles in an economy subject to constant rates of in- 
crease of the population and of the effect of innovations on productivity, 


7™R. W. Goldsmith, A Study of Saving in the United States, Vol. I, p. 131. 
**See R. C. O. Matthews, “The Saving Function and the Problem of Trend and Cycle”, Part IT. 
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reflects the features of secular growth that we examined in Part I of this 
chapter. The key variables on which we have concentrated our attention 
do not, it is true, exhibit steady growth. On the contrary, they fluctuate. But 
when their values at equivalent phases of successive cycles are compared, 
they are seen to rise at rates which the theory in Part I would lead us to 
relate directly to the rates at which population and productivity are assumed 
to increase. We have explicitly incorporated in both analyses the assumption 
that the secular ratios of saving and investment to income are constant. 
Utilizing the empirical observation that the proportion of income received as 
profit is subject to but little variation in the long run we have inferred that 
the ratio of capital to output at equivalent phases of successive cycles will 
also show little variation. These features of the model also imply that the 
average rates of increase (or the rates of increase from peak to peak or from 
trough to trough) of output, capital, saving and investment will all be equal. 
To pursue the discussion further in this direction would necessitate retrav- 
ersing much of the ground covered earlier in this chapter in studying the 
characteristics of equilibrium among growth rates. Suffice it to point out that 
the approaches we have taken in the first two parts of this chapter are con- 
sistent with each other. 


The diagram that we have used to summarize the characteristics of 
growth via cycles implied by the present model is stylized in some respects 
that deserve specific comment. In the first place, it should be observed that 
while we have shown replacement expenditures as a substantial proportion 
of total investment and as a consequence implied that during each depres- 
sion there will be some reduction in the stock of capital, a large replacement 
proportion is not required by the internal logic of the theory. It is quite con- 
sistent with the general theoretical framework to suppose that replacement 
expenditures are a sufficiently small proportion of total peak investment 
and/or that the rate of increase of population and productivity are suffi- 
ciently rapid to permit expected profit rates to recover and end each down- 
swing before the stock of capital is reduced. Of course there is likely to be 
reduction in the stocks of some kinds of capital, especially inventories, in 
any downswing. 


Secondly, no particular significance should be attached to the precise 
phase of the upswing at which the previous peak level of income or the 
previous peak levels of intended saving and investment are reached. As in 
the case of the repeating cycles, there is no particular significance to the 
duration of any of the particular phases of the upswing and of the down- 
swing. If we interpret the shaded line as the path of realized saving and 
investment, we see that during the downswing saving and investment first 
fall rapidly, then more rapidly and then progressively less rapidly with 
respect to output, while during the upswing they rise first rapidly, then 
more rapidly and then progressively less rapidly again with respect to output. 
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The precise duration of each of these phases, and the precise magnitudes 
of the relative rates of change in each may be varied within the general 
framework of the theory as specified. 


The theory of cycles in an economy with population and the effects of 
innovations or productivity increasing at constant rates does imply, how- 
ever, that the increase of output and capital during the upswing will be 
greater in absolute magnitude than the decrease in these variables during 
the downswing. Moreover, whatever the precise pattern of the cycle it is 
in the spirit of the model if not explicitly required by it that the pattern 
be the same for all cycles. There is a rigidity about the evolution of the 
economy implied in the theory that is not consonant with the facts as we 
observe them. But this leads us to our final stage of this excursion into the 
theory of cycles in a secularly expanding economy in which we examine 
some, at least, of the features of experience that modify the harsh, rigid 
outlines of development implied by the theory we have just outlined. 


In the model of economic development described above we have taken 
the rate of growth of population and of the effects of innovations on 
productivity as given. By so doing we have in fact imposed the trends 
discussed in Part I of this chapter on the system without offering any 
fundamental explanation of them. We have it is true, offered rather cautious 
explanations of the relation of the slope of the long-run saving function 
to the rates of growth of population and productivity and have argued that 
given this long-run saving function and certain other structural features of 
the economy that determine the functional distribution of income, expecta- 
tions of profit rates and so forth, the rates of growth of income, employ- 
ment, capital and investment (to mention the chief variables on which we 
have concentrated), from cycle to cycle, will be determined by the rates 
of growth of population and productivity. But all this is not sufficient. What 
gives the economy its fundamental drive? What determines rates of growth 
of population and productivity? It is at this point that we are driven out 
to the very frontiers of economics and beyond. It is here that we find our 
theories are even more tentative and speculative. We are able to state 
somewhat hesitantly several propositions concerning changes in population 
and the rate of introduction of innovations and this we shall do in the 
remaining paragraphs of this essay. But in the end we are carried beyond 
the more familiar territory of economics into the analysis of what we have 
called in the beginning of the essay the basic determinants of economic 
growth. The analysis of the spirit of the peopie, economic institutions and 
their evolution, and the knowledge of techniques is the analysis of the very 
stuff of economic growth; it is the analysis of the sources of the fundamental 
drive of the economy and the conditions which permit its expression in 
rising standards of living and economic achievement. Regretfully we must 
Cease our speculations in this essay at precisely the point where, we think, 
they become most interesting and most fundamental. 
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The factors affecting the growth of productivity are myriad. Changes 
in the training and intensity of application of those in the labour force are 
significant, the shifts in the distribution of output as among industries are 
important; changes in the ratio of capital to labour, and the rate at which 
resources are discovered and exploited are important. Especially significant, 
we believe, are the improvements in capital equipment and methods of 
organizing economic activity which, earlier, we referred to as innovations. 
It is by no means likely that these improvements will be introduced at a 
constant rate. Ideas for new improvements may Or may not occur at a 
constant rate—tne question is of no concern to us—but the application of 
the new ideas will very likely be related to the cyclical movements of business 
and indeed contribute much to the very character of the cyclical movements. 
This was the view that the late J. A. Schumpeter took of innovations, cycles 
and growth. Innovations will most likely be introduced during the upswing 
of the cycle when profit rates are high and rising, and much of the cumulative 
character of the upswing may be explained in terms of the progressive infec- 
tion of innovating entrepreneurs with confidence and optimism and a sense 
of opportunity. Always there are some who recognize opportunities first 
and undertake expansion or the introduction of new methods. But the spirit 
of optimism thus generated spreads and the adoption of some new methods 
leads to the adoption of further new methods. This is the cumulative 
character of the upswing in progressive economies. Some have seen a 
pattern in the character of the innovations made at successive stages of 
the cycle and have suggested the hypothesis that typically, though not 
inevitably, the innovations introduced in the earlier stages of the upswing 
are predominantly capital-using while the progressive adaptation to these 
major changes in the capital equipment of industry involves the introduction 
of ever more capital-saving techniques. There may be dispute as to whether 
a pattern of this kind can be discerned but there is very little dispute that 
the introduction of the great innovations that add so considerably to the 
productivity of labour is concentrated in the upswings of the cycle and is 
indeed, in the major upswings in our records, at the very heart of the process. 
While we may disagree with Schumpeter over some of the details of his 
account, we must concede that in focusing attention on the “bunching” and 
multiplying of innovations during the upswings he contributed immeasurably 
to our understanding both of cycles and of growth. This view of the bunched 
introduction of innovations forces us to recognize that the assumption of 
a constant rate of growth in the effects of innovations on productivity must 
be modified. 


We also assumed earlier that the rate of growth of population is constant. 
This assumption, too, requires modification. It is not consistent with the 
facts in the record and it is not consistent with a priori expectation. The 
size of the population of a country both affects and is affected by economic 
conditions. This applies both over the cycle and over the longer run. Factors 
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affecting fertility and mortality rates are numerous and work in complicated 
ways that are not thoroughly understood. But it appears to be an acceptable 
hypothesis that if the cyclical swings in economic activity are fairly wide, 
fertility rates will be affected and the shadows of these effects will be cast 
forward so as to influence subsequent cyclical behaviour. Moreover, over 
the longer run there can be no doubt that, in advanced countries at least, 
fertility rates of most groups in the population will vary directly with the 
rate of growth of living standards though the shifts of population that 
accompany economic growth may diminish or even reverse the over-all 
effect. Relative rates of economic growth in different countries in both the 
long run (as we have noted) and the short run also affect the flows of 
migrants though here, too, factors other than economic are operative. The 
more rapidly a country is growing the more attractive does it appear to be 
to immigrants and conversely.7¢ 


A growing population provides an important stimulus to economic 
activity in the aggregate as we have argued above. But does the increase 
in population result in a proportionately greater increase in output and 
hence a rise in output per head? It is true that an acceleration of popula- 
tion growth is often associated with periods of prosperity and indeed may 
contribute to the spirit of optimism so often essential for the introduction 
of new techniques and methods. It is also true that increases in population 
may yield increasing returns by permitting wider division of labour and 
fuller, more effective utilization of some types of equipment and productive 
capacity. But, on the other hand, additional population requires additional 
capital and increased supplies of consumers’ goods. It may also yield 
diminishing returns if some factors of production are forced to work too 
intensively and if the extra high marginal costs of new capacity that cannot 
immediately be used to the full have to be incurred. The answer to our 
question depends upon the weighing of these opposite effects. Thus while 
it is clear that an increase in the number of people in an economy will 
result in an increase in the output of the economy it is not at all certain 
that an increasing population of itself guarantees an increase in incomes 
per head or in standards of living variously interpreted. 


We conclude that the population does not in fact increase at a constant 
rate and that economic conditions, cyclical and secular, influence the rate 
of population growth. 


But even though innovations are introduced in bursts and population 
movements reflect economic conditions, the main theme of our argument 
is not altered. Indeed the “bursting” of innovations is consistent with the 
view that growth occurs primarily during the upswings of cycles when 


“There may well be an intimate connection between great waves of migration and fluctuations in types 
of investment, especially construction (though both waves are of somewhat longer period than that of 
the business cycle we have been discussing). Brinley Thomas has developed this theme at some length 
and we regret that we cannot examine it in some detail here. We have mentioned it earlier in Chapter 2. 
See Brinley Thomas, Migration and Economic Growth, Cambridge, England, 1954. 
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capital accumulation of both new and older forms advances most quickly. 
It supports the view that the rate of growth of output and output per head 
will be the more rapid the more inventive and adventuresome are entre- 
preneurs. The fundamental fact remains that both booms and recessions, 
the evidences of short-run instability, are terminated and reversed by the 
stabilizing influences of the persisting long-run structural features of the 
economy—the concepts of normal proportions and magnitudes in the minds 
of decision-makers and the mobility of resources in response to changing 
prospects for gain. The outlines of mature economic development are not 
as rigid as we have drawn them, the constants of economic life are not 
constant in the way the force of gravity on the earth is, but the range within 
which the long-run rates of growth of the key economic variables may vary 
has been limited, is limited, and may be expected to be limited. 


There are some influences on the character of cycles and hence growth 
that are properly within the economic sphere that we are forced by limitations 
of time to pass over. Among these are the international interactions of cyclical 
movements. These are especially important in Canada and we would not 
wish to argue that the fluctuations in Canadian business and the rate of 
growth of output, employment and capital in Canada are wholly domestic 
affairs, though it is more likely that cycles in North America may usefully 
be so considered. We have argued above that differences in the rates of 
growth of the United States and Canadian economies will continue to be 
small. This is not only because of long-run influences of the United States 
economy on our own but also because the character of growth is influenced 
by the character of cycles and Canadian economic cycles are not independent 
of American. As in the case of long-run influences so in the case of shorter 
run influences, the vehicles for the transmission of economic forces from 
one country to another include ideas as well as demands for and supplies of 
goods, services and financial capital. We trade heavily with other countries, 
especially the United States, importing most of our foreign goods and services 
from the United States and sending a large proportion of our exports to 
that market. In addition, from time to time we are heavy borrowers of 
United States funds. But we also read their business magazines and papers, 
listen to their radio commentators and visit their executives. Indeed, not a 
few of our business concerns are controlled in the United States. It would 
be surprising, therefore, if the attitudes of those in control of Canadian enter- 
prise were not influenced in assessing the economic outlook and initiating 
business plans by the views in the American business world. One of the 
studies of this Royal Commission, Canada-United States Economic Relations, 
is, as we noted earlier, devoted in part to a study of Canadian and American 
business cycles. 


Though we have also had to pass over the role of government and gov- 
ernment policy in business cycles, we would like briefly to mention two 
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related aspects of government economic activity in this context. We have 
emphasized very strongly the role of investment expenditures both in our 
analysis of cycles and in our earlier analysis of trends. In this part of the 
essay we have directed attention particularly to that part of investment 
expenditure (including both that which maintains and expands existing facili- 
ties and that which accompanies new innovations) which is made in response 
to appraisals of the prospects for future profits. But a very substantial pro- 
portion of investment expenditure is undertaken by government (of one level 
or another) and this investment is not usually undertaken in anticipation of 
profits.‘7 Much of it is what is sometimes referred to as social capital and it 
is undertaken in anticipation of or under the pressure of needs for schools, 
roads, sewers and the like. The timing of it may be similar to that of private 
investment or quite different. If the timing is similar, the forces in the pri- 
vate economy making for cycles are thereby augmented, if not they may be 
offset, and this leads us to our second point. The point is this: To the extent 
that the government, by appropriate timing of its investment expenditures, 
adjusting of tax rates, and fiscal and monetary policy generally, can diminish 
the duration and intensity of cyclical downswings, to that degree it will, 
other things being the same, increase the rate of growth of output and 
capital."* This seems to follow readily from our analysis without need of 
elaboration. We are involved in an uncomfortable number of predictions in 
this book already without attempting more, but we will venture the opinion 
that if the basic organization of economic activity remains as it is today, 
while we may expect improvements in the ability of government to offset 
downswings, we should nevertheless expect fluctuations in activity, of 
moderate degree at least to remain a feature of our records.7® 


We now come to our final observations. The essence of our view is that 
economic growth is irregular; it occurs in spurts.We have concentrated our 
attention on those fluctuations in the record commonly referred to as busi- 
ness cycles, though we would recall that there are apparently longer waves 
in the historical record that we have not attempted to discuss. We have laid 


“Many writers on the subject of trends and cycles distinguish “autonomous” and “induced” invest- 
ment, including in the former category ail investment that is not related “directly”? to changes in output. 
Most government investment and some private nvestment is included in the category ‘“‘autonomous”’ 
investment. Some, notably Professor Hicks (A Contribution to the Theory of the Trade Cycle, Oxford, 
1950) have introduced a rising trend in autonomous investment as the fundamental factor of growth in 
the economy. We have not used the term ‘‘autonomous’’ investment partly because it seems too difficult 
to define clearly, in terms of observable characteristics, but we recognize that not all investment is 
undertaken in anticipation of profits. We have not followed Professor Hicks because we feel he has 
too narrowly restricted his model by concentrating on one essentially (but not admittedly) unexplained 
factor of growth. 


"SA few writers, including Schumpeter, have argued that depressions have some salutary effects on 
economic efficiency, that incompetent entrepreneurs are forced out of their chosen lines of endeavour, 
that workers are spurred to greater effort by the threat of unemployment and that without depressions 
ug would pe experience the great bursts of economic growth. But these lines of argument are debatable 
o say the least. 


“The amplitude of cyclical fluctuations depends in part on the success of government fiscal and 
monetary stabilization measures, but it also depends on the collective tendency of entrepreneurs success- 
ively to Overestimate and underestimate their prospects for profit. Thus whether cycles may diminish in 
amplitude depends in part also on whether entrepreneurs learn from experience. But the particular 
entrepreneurs who lead in organizing economic activity change from generation to generation and the 
period of one cycle may be as much as ten years or nearly half of the period of a generation. One 
sometimes suspects that the old cannot teach the young much and that many of the “drivers” among 
entrepreneurs are apt to be young. On the other hand the supply and analysis Of economic data available 
to entrepreneurs generally is undoubtedly increasing and improving. 
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great stress on the role of changing profit expectations in explaining the 
cyclical movements of economic activity. Expectations are essentially psy- 
chological phenomena and their formation is subject to the influences of the 
crowd as well as the record. This being the case, it is no surprise that cycles, 
though displaying some uniformity of pattern, also show considerable diver- 
sity. We have contended that the forward thrusts are achieved in the boom 
phases of the cycle when the great innovations are introduced and new addi- 
tions to capital planned. Thus, if entrepreneurs have a bias toward optimism 
the rate of economic growth will be higher. As one writer has recently ex- 
pressed it, 


“. .. both the trade cycle and economic growth are the resultant of 
particular attitudes of enterpreneurs—more precisely, of the vola- 
tility of entrepreneurial expectations . . . If expectations are respon- 
sive but sluggish, we might get a moderate cycle, with weak booms 
and weak slumps and an equally weak trend. It is when expectations 
are highly volatile that the expansionary phase of the cycle is likely 
to be vigorous and sustained... the subsequent slump, though 
severe, will not mean a return to the previous depression level . . . 
The same forces which produce violent booms and slumps will also 
tend to produce a higher trend-rate of progress.’’*° 


But we have also contended that the mainsprings of growth lie deep in 
the social structure. Their analysis and explanation will continue to be the 
subject of the speculations of philosophers, historians and social scientists 
of the coming generations. We close with the conjecture that the rate of 
economic growth will be higher in an economy with a reliable government 
and a high degree of social mobility where a talented, thrifty, hard-working 
population shares a materialist philosophy. People must want goods, know 
how to produce them and be willing to work and save for them if they are 
to have them in increasing abundance. 


IV. From Theory to Forecast 


In this chapter we have examined the conditions of equilibrium among 
the levels and rates of growth of selected key economic variables. We have 
also examined the theory of business cycles and the relation between the 
character of cycles and rates of secular growth. Our synoptic view of growth 
in Chapter 2 led us to focus attention on certain key relationships whose 
long-run stability, though by no means absolute, was nevertheless remark- 
able. Our theoretical speculations in this chapter incline us to formulate our 
conjectures concerning the future growth of output, employment and capital 
with the aid of these relationships, though not, we hope, blindly and without 
qualification or modesty. 


‘ON. Kaldor, ‘The Relation of Economic Growth and Cyclical Fluctuations’’, p. 71. 
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We have remarked that when one observes the record of economic 
activity standing, as it were, well back from one’s charts, the general im- 
pression is of smooth lines, for the most part either level or rising, but that 
when one examines the charts more closely a great variety of movements, 
some quite irregular and some with more pattern, may be discerned. In fore- 
casting the levels and rates of growth of economic activity in Canada, we 
shall again take up our position well back from the charts, in that we shall 
not attempt to forecast the irregular or the more patterned cyclical move- 
ments in economic activity. Mindful of the theoretical argument of Part III 
of this chapter, however, we recognize that rates of growth depend intimately 
upon the character of business cycles. 


Let us explain rather more precisely what we shall try to forecast. 
Several alternatives are open to us. We might attempt to forecast what levels 
of output, employment and capital will actually be realized in each year or 
in selected years over the period of forecast. We might try to forecast the 
values of output, employment and capital in selected years on the assump- 
tion that on those dates the economy will be neither at the peak of an up- 
swing or the bottom of a downswing but rather at an intermediate position. 
We might try to forecast what the values of these variables would be in 
selected years if the economy were at the peak of an upswing or at the 
bottom of a downswing. Or finally, we might try to include both of these 
latter extremes in our forecasts for a particular year. We have, in fact, tried 
to forecast the potential levels of output, employment, capital and so forth 
in a fully employed economy.*! Perhaps our objective can best be described 
as follows. Picture the graph of Canadian real output, for example, over the 
next 25 years. This graph of levels of output that are assumed to be actually 
realized will be generally rising, but it will also show moderate upswings 
and downswings in economic activity. We assume that it will not show 
major downswings, such as that following 1929, or wars of the scale of 
World War II. Picture further, now, a line on this chart through the levels of 
yearly output produced when the annual average percentage of the labour 
force employed is 97%. Our forecast of real output is to be interpreted as a 
forecast of the value of output for the years 1965, 1970, 1975 and 1980 as 
measured along this line through the peaks. Our forecasts of the employed 
labour force, the stock of capital, Gross National Expenditure and its com- 
ponents are all to be given a similar interpretation. 


The slope of this line of potential output reflects our views as to the 
character of cycles to be experienced in North America (in particular) and the 
likely effectiveness of governmental measures on this continent to cope with 
the excesses both of recession and inflation. We have argued that in the 
present organization of North American economies, rapid growth is likely 


_ “By a “fully employed economy’? we mean for Canada one in which at least 97% of the labour 
force is employed on the average in a year. 
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to have to be bought at the price of a tendency to short-run instability, but 
that the more effective are government measures in curbing inflation and 
recession, the more rapid will be the rate of growth. We do not attempt, 
however, to forecast whether the year 1965, for example, will be a year of 
boom or downswing. We only attempt to forecast what might be the level 
of output in that year if we succeed in employing the labour force fully. 


We shall, indeed, present our forecasts as ranges of alternatives. But 
each alternative pertains to a fully employed economy. The range reflects our 
uncertainty as to what the capacity of the fully employed economy will be. 
This uncertainty derives from many sources. We are uncertain what birth 
rates and immigration will be, what the proportion in the labour force of 
some groups of the population will be, what the average weekly hours of work 
per person will be, what the distribution of the labour force as between indus- 
tries will be, what the value of output per man-hour will be, what the character 
of our business cycles and effectiveness of remedial government measures will 
be. All of these uncertainties and others are reflected in the range of our fore- 
casts. 


In Chapter 2 we noted, in particular, the persistent secular rise in out- 
put per head and output per man-hour, the absence of any pronounced long- 
term movement in the capital-output ratio, the comparative constancy of 
the ratio of saving to income over the long run, and the rising trend of the 
ratio of capital to labour. The theoretical analysis of Part II of this chapter 
has fortified us in our intention to reccgnize these and other features of the 
record in our projections of the future. But it has also warned us against 
uncritical projection of the past into the future. In Part II, for example, we 
worked under the assumptions that innovations were introduced at a con- 
stant rate and that population increased at a constant rate. All the theorems 
that we derived in Part II concerning rates of growth and ratios of other 
variables were based on these assumptions. But we recognized in Part III 
that these assumptions are restrictive (though they may be less so for secular 
analysis than cyclical). The models that we studied in this chapter were all 
greatly simplified and could not reflect the full diversity of economic life, 
though we feel they reflect some essentials of it. 


In our forecasting, while we relied on the use of ratios such as output 
per man-hour, capital to output, saving to income and others, we did not 
uncritically apply to the future the values for these ratios or the rates of 
change in their values that we observed for the past. In significant instances 
we have allowed more rapid or less rapid change in the values of the ratios 
than the full sweep of our record indicated. We did not forecast that the 
population would increase at a constant rate. While we felt obliged to assume 
that the annual net intake of immigrants would be constant, the natural 
increase of the population, immigrant and native born, was worked out from 
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the detail of the age-sex structure with the aid of assumptions concerning 
fertility and mortality rates. 


We shall explain the details of our methods and assumptions in the sub- 
sequent chapters. Here it may be remarked that the forecasts depend on an 
examination of the record on relationships that appear to be among the most 
stable in the record and theoretical analysis (formal and informal) of these 
relationships. While we do not believe that the Canadian economy will 
operate at full potential at all times, we do believe that full potential is 
greater in an economy with dynamic entrepreneurs and successful stabiliza- 
tion measures. Our forecasts are an attempt to indicate the range within 
which the potential of the Canadian economy may lie over the next 25 
years. 


THE POPULATION AND THE LABOUR FORCE 


I. The Population 


1. Canada’s Population History—A Synopsis 


Among the developed nations of the Western world, Canada ranks very 
high in terms of the rate of increase of her population. For example, between 
1926 and 1955 the population of Canada increased at the rate of 134% 
p.a.p.a. (or 1. 2/3% if Newfoundland is excluded), while the corresponding 
figures for the United Kingdom and the United States for this period were 
5/12% and 1.2% respectively. The populations of Australia and of New Zea- 
land! increased by 1.45% and 1.35% p.a.p.a. respectively between 1925 and 
1954. The population of Canada, which in 1920 was 1/12 that of the United 
States, is now greater than 1/11 and seems destined to be of the order of 
1/10 very shortly. 


A record of Canada’s population growth since 1851 is presented in 
Table 4.1 entitled A Population Balance Sheet for Canada, 1851-1955. 
From this record it may be seen that in the century ended 1951, our popu- 
lation increased at an average annual compound rate of just over 1 2/3% 
(1.68%). It will also be noted that the rate of natural increase (per thousand) 
has always been substantially in excess of the rate of increase attributable 
to the exchange of persons across our borders. Let us comment briefly on 
the contribution of immigration and emigration to the change in population. 


Table 4. 2 shows first of all that, in the century following 1851, if the 
children of immigrants are counted as part of the natural increase of the 
population, the natural increase accounted for 93.5% of the total increase in 
that period. In 1951 to 1955 natural increase (thus defined) accounted for 
73.5% of the total increase. This is perhaps an exaggerated way of expressing 
the importance of natural increase in the growth of the population. Yet 
another way of putting the matter, for the 1851-1951 period, is to remark 


1Buropean population only. 
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that in exactly half of the decades of that century we had net losses in the 
exchange of persons with other countries. Or again, since 1951 our net immi- 
gration has been over 60% of our net immigration in the entire preceding 


century and still can account for only one-quarter of the total increase since 
Dal 


Table 4. 2 
BALANCE SHEETS OF THE CANADIAN POPULATION 
1851-1951 1951-1955 
(including Newfoundland) 

Beginning population ............ 2,436 Beginning population ............ 14,009 

IBinthsperen es sete. fei een 193375 Births -Aissak the Ohio Ad 1,660 

Death wean hweaschen ee eetssccta: 8,875 Deaths... neh eine eee ead 503 

Naturaléinerease ...is-ceses-42 10,500 INaturalsincrease eee [1 3$4/ 

Immigration 3 .../0100a.0.. 7,250 Imimisrationd..ctraaaede ee 667 

LEV TEN YES ASO) OY Le Sle pene ge 6,538 Bmigratiowt pe sue warner 230) 

INCtaiinmal ST atlomun vee TD Netimmicrations eee 435 
Closing population Closing population 

(excluding Newfoundland) 13,648 (including Newfoundland) 15,601 


One should not minimize the importance of net immigration however. 
We do of course find, looking back over our history since the days of Cham- 
plain, that our entire population growth can be considered to have been 
comprised of immigrants and their descendants. But perhaps this observa- 
tion is not particularly instructive. What is not so obvious is the fact that 
since there is no close connection, historically, in the timing of immigrant 
arrivals and emigrant departures, the Canadian population is larger than it 
would have been had the inflows and outflows matched each other regularly 
in each year. This is true even though over longer intervals the inflow and 
outflow may approximately balance. One authority on the Canadian popula- 
tion expresses this matter as follows: 


“If 100 thousand migrants arrive at the beginning of a decade 
and depart at the rate of 10 thousand a year, then net migration at 
the end of the ten years is zero, but the population has meanwhile 
received a contribution of half a million person-years of life. A pat- 
tern roughly similar to this model is observable in Canadian history. 
Short periods of heavy net immigration have been followed by longer 
periods of gradual dissipation of the gains. It is estimated that 
throughout the period 1851-1951 the population has been, on the 
average, about ten percent larger as a consequence of net migration 
considered in these terms.”? 


It has been held by some that the Canadian economy behaves rather like 
a full bathtub in that an influx of immigrants automatically leads to the 


2N. B. Ryder, “(Components of Canadian Population Growth”, Population Index, Vol. 20, No. 2, 
1954, pp. 71-80. 
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draining off of an equivalent number of emigrants. This Displacement 
Theory’ underestimates the importance of immigration. While the figures on 
emigration are exceedingly scanty and notional, and while it is therefore 
difficult to check hypotheses in detail, there is much evidence to support the 
view that the specific factors governing the movement of immigrants into 
Canada are different from those governing the movement of emigrants from 
Canada to other countries. If, in the past, there have been strong and inde- 
pendent reasons leading to the loss of persons to the United States, then 
the importance of immigration in making good that loss, indeed more than 
making it good, has been very great indeed. If the loss of six and a half 
million persons, principally to the United States, in the century following 
1851 had not been offset by seven and a quarter million immigrants we 
should have had a very small population in Canada indeed. Conversely, to 
emphasize the effect of emigration on growth, if the gain of seven and a 
quarter million immigrants had not been offset by the loss of six and a half 
million emigrants we should have had a very much larger population. 


All of this discussion is at the level of simple arithmetic—we shall not 
attempt here to evaluate the specific effects on fertility and mortality rates 
of the international exchange of persons. Information of the requisite detail 
is lacking for this purpose, but there is some support for the view that if it 
were available it might suggest further cause for caution in minimizing the 
importance of immigration and emigration in the growth of the Canadian 
population. 


The rate of natural increase of the Canadian population has not only 
exceeded the rate of increase attributable to migration, it has for many years 
exceeded the rate of natural increase in the other countries of the world 
usually considered to be at least as wel! developed. As may be seen in Table 
4. 3, the crude birth rate (live births per year per thousand of the population) 
in Canada was, in 1954, at 28.7, higher than in any other of the so-called 
developed countries listed. Moreover, while the birth rate in Canada has 
exhibited, in a broad way, the general pattern of crude birth rate movements 
throughout Europe and North America, the Canadian rate has been rela- 
tively high among countries of the Western world, for many decades. On 
the other hand, the crude death rate (deaths per year per thousand of the 
population) is and has been among the lowest in the same group of countries. 
In 1954, at 8.2, it was lower than that of any other country in the group 
except the Netherlands, where the death rate was reported at 7.5. As may 
be seen from the table, this favourable experience in terms of the crude death 
rate is not matched by our experience in infant mortality rates (number of 


*°See for example: W. Burton Hurd, “Some Implications of Prospective Population Trends’’, Canadian 
Journal of Economics and Political Science, Vol. V, 1939, pp. 492-503: W. Burton Hurd, ‘‘Demographic 
Trends in Canada”, Annals of the American Academy of Political and Social Science, Vol. 253, 1947, 
pp. 10-15; M. C. MacLean, ‘Analysis of the Stages in the Growth of Population in Canada”, Ottawa, 
D.B.S., 1935. For critical discussion, see Mabel E. Timlen, Does Canada Need More People, Toronto, 
1951, especially Chapters IT and VI 
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GEOGRAPHICAL COMPARISONS 
CRUDE BIRTH, DEATH AND INFANT MORTALITY RATES 


(from Tables 19, 25 and 28 of the Demographic Year Book, 1955, 
United Nations) 
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Table 4. 3 (Concluded) 


GEOGRAPHICAL COMPARISONS 
CRUDE BIRTH, DEATH AND INFANT MORTALITY RATES 


(from Tables 19, 25 and 28 of the Demographic Year Book, 1955, 
United Nations) 


Infant mortality 


1920-24 1925-29 1930-34 1946 1950 1954 
Canadala snail oe 104.7 94.3 79.8 47.6 41.3 31.8 
United Statesibae. ee ee 76.7 69.0 60.4 33.8 29.2 26.6 
Japan o.oo ee 164.7 140.8 124.2 — 60.1 48.9k 
FAUISURIY vals ana eee 141.6! 120.0 100.2 81.4 66.1 48.3 
SMa eredce at acaaoes LORY 101.3 91.6 74.8 53.4 49.1 
Buloariaeee. eee eee Gases 149.8c 144.1¢ 12581 — — 
zechosiovakiaiy..--. seer 160.0 145.8 128.5 108.8 77.6 37.0 
Denman pace ee 82.42 82.2 73.1 45.8 30.7 26.9 
Eimland aye sien ce reoaence 97.9 89.8 73.9 56.2 43.5 30.7 
TAN CO Seager eee x ae 97.1 91.4 80.1 71.9 52.0 — 
Germany. tae eee ee 127.28 98.1 77.8 90.2d 55.54 42.8d 
GICECEH Tee eee 84.88 94.2 118.9 — — — 
FUN any = ree ee eee 192.2 175.1 156.7 116.5 85.7 60.7 
Ireland (Republic) f...... TAS 70.3 67.5 64.6 45.3 37.9 
lialyen es ee ee eee 128.81 1) P22) 2 105.6 86.7 63.8 52.8 
INcthenlanG Saas Serene 74.4 57.9 46.7 38.7 252, DARI 
INOGWAY:o9 oy eee tee 53.3 50.4 ASE? 34.6 Doe 22.0k 
POntucali eee eee 152.8 142.2 144.7 119.4 94.1 85.5 
Spain eyes, See eo eee 148.23 127.8: 118.0h 92.4 69.8 $4.2 
SWEGEN seu bane he, eee 61.4 Sie 51.9 26.5 21.0 18.5 
SWILUZenlanG eee 70.3 55:0 49.0 39.2 32 Diez 
United Kingdom......... 79.2 353) 65.5 42.7 31.4 26.3 
PALIT ENWEN, 25'S oR a — 149.3 154.9 = 118.6 101.8 
Australian eee ae: 2 sce nee 61.0 53.2 42.9 29.0 24.5 DIES, 
NewrZealandaln = 56 Enso 37.8 32.4 26.1 DOF] 20.0 


Excluding Yukon and Northwest Territories. 

Until 1934 data are for birth and death registration states only. By 1932 these states included 95% 
of total population. 

Excludes data for Southern Dobruja. 

West Germany only. 

For 1928-29. 

Data are births registered within one year of occurrence. 
For 1921-24. 

For 1932-34. 

European population. 

Data exclude deaths of infants dying within 24 hours of birth. 
1953. 

For 1922-24. 


om) 
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deaths of infants under one year of age per thousand live births). Though, 
as in most countries, our infant mortality rate has dropped astonishingly in 
recent decades, it is now and has for many years been above the rates for 
the United States, Finland, Netherlands, Norway, Sweden, Denmark, Switz- 
erland, the United Kingdom, Australia and New Zealand. 


2. The Present Structure of the Population 


The present population does not show a perfectly regular and symme- 
trical age-sex structure; the proportion of persons of successively higher ages 
does not always fall smoothly; the number of males is not equal to the 
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number of females. Populations never exhibit such features exactly. In Table 
4.4, the age breakdown of the population at each census since 1921 and as 
estimated at June 1, 1955, is shown for four broad categories. 


Table 4. 4 
AGE DISTRIBUTION OF THE POPULATION OF CANADA 
(percentage ) 
Age 1921 1931 1941 1951 1955 
ORT tt Base ies: 34.4 31.6 if ass 30.3 3222 
SHA es ee He aca: 45.8 46.1 46.9 44.2 42.6 
ASH=O4 Ahlan fo.) 16.7 18.6 17.7 17.4 
65 and over ..... 4.8 5.6 6.7 7.8 7.8 


It will be noted that the proportion of persons aged 65 and over is now 
substantially higher than 30 years ago. The effect of the movements of the 
birth rate through depression, war and postwar periods can be seen in the 
ratios for the 0-14 group. The population pyramid shown in Chart 4. 1 
(below) exhibits the age-sex structure of the population as of June 1, 1955. 
Two important characteristics may be emphasized. A most notable feature is 
the indentation in the pyramid in the ages 15-25. The comparative shortage 
of persons in these age brackets, resulting in part at least from the effect of 
the depression on fertility, will be important in the next quarter century in 
terms of its effects on the future birth rate and on the size of the Canadian 
labour force. 


Chart 4,1 


PERCENTAGE DISTRIBUTION OF THF POPULATION BY FIVE-YEAR AGE GROUP AND SEX 
CANADA 1955-80 


Males 1955 Females Males 1980 Females 


Percent 
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The number of men in the population has exceeded the number of 
women at every census since 1901, though the excess of men is now smaller 
than at any time in the present century, so far as is known. The excess of 
men is not found at all age levels. Most of the excess is found in the ages 
0-24; the rest of it is found in the ages 40-74. In the other age groups there 
is a small surplus of women. These differences are shown in Table 4. 5. 


Table 4. 5 


POPULATION OF CANADA: SEX DIFFERENTIALS BY AGE, 
JUNESE, 1955 


Ages Men Women Men minus Women 
O22. 4a ae ee ; 3,694.2 Be DD 0) 139.2 
5-3 ON ee é 1,696.7 L227 —26.0 
40-74 Beene ASKIN 2205.5 95.8 
75 and over ..... 191.3 206.7 =| syy74! 
7,883.3 7,689.7 2350 41-4 
——4 34 
193.6 


3. Forecasting the Population of Canada: Methods, Underlying Data 
and Assumptions 


(i) Methods 


The procedure used in obtaining the population forecasts presented be- 
low involved, first, the projection of the natural increase of the present popu- 
lation, and then, separately, the estimation of the net flow of immigrants 
and their natural increase. Both forecasts were made by five-year intervals. 
The result of adding them together, by age-sex classes, is an age-sex distri- 
bution of the population of Canada, apart from the Yukon and the North- 
west Territories, as at June 1 in 1960, 1965, 1970, 1975, 1980. 


Deaths: Mortality rates (number of deaths per year occurring among a 
thousand individuals) pertaining to individuals of a given age and sex were 
forecast for future quinquennia and used to calculate the effect of deaths in 
reducing the population. While, as we shall see, mortality rates have been 
assumed to decline over the forecast period, they have been taken to be con- 
stant within each quinquennium. To calculate deaths in each of the five- 
year classes, 5-9, 10-14, . . ., 85-89, 90--, the following procedure was used 
for males and females separately. The number of persons (expressed in thou- 
sands) in a given age class was multiplied by the fifth power of one minus 
the estimated mortality rate for persons in that age class to yield the survivors 
of those persons in the next highest age bracket five years later. For the age 
class 0-4, a more detailed procedure was used. The number of persons of 
each sex aged 0, 1, 2, 3, and 4 was determined, and the number of survivors 
of each group after the lapse of five years was calculated by using death 
rates specific to each group and each year, to yield the total number of sur- 
vivors in the 5-9 class five years hence. 
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Births. Fertility rates (number of live births per thousand women) per- 
taining to women of given age were forecast for future quinquennia and used 
to calculate natural additions to the population. Fertility rates, like mortality 
rates, were assumed to be constant within each quinquennium (though not 
from One quinquennium to another). In each year of a given quinquennium, 
the number of live births was taken to be the sum of the products of the number 
of women (expressed in thousands) in each fertile age group at the beginning 
of that quinquennium and the estimated fertility rate pertaining to that age 
group. The number of children aged 0-4 surviving at the end of a quinquen- 
nium was calculated by reckoning separately the survivors of each annual 
crop of babies at the end of the period. 


Annual net inflow of immigrants was assumed to be constant over the 
period of the forecast. Three alternative assumptions were made. The pro- 
cedure used to calculate the addition to population by age and sex of a con- 
stant flow of immigrants over the five quinquennia was as follows: a standard 
age-sex distribution of immigrants was assumed (for details see below). The 
vital history over the remainder of the forecast period of the net flow of 
immigrants added in each quinquennium was considered separately, births 
and deaths being calculated with birth rates and death rates specific to each 
age and sex. The total contribution to the population from immigration (in- 
cluding its natural increase) by age and sex at each forecast date was ob- 
tained by adding the results in these vital histories of each batch of immi- 
grants. 


(ii) Underlying data and assumptions 


Mortality data and assumptions: In Table 4. 6, the history of mortality 
rates by sex and by age is exhibited along with the forecast of rates for the 
coming five quinquennia. Certain features of the record stand out—in the 
first place, mortality rates for women, except in the very highest age groups 
and, in the first part of the period, in the childbearing ages, are consistently 
lower than for men; secondly, mortality rates have shown a pronounced 
tendency to decline, with the rate of decline being higher for lower ages; 
thirdly, it will be noted that, especially since the depression, mortality rates 
in most age groups of each sex have shown a tolerably constant relative rate 
of decline. The actual procedure followed in forecasting the mortality rates 
was to plot them on semi-logarithmic paper (on which a straight line shows 
a constant rate of change) to fit free-handedly a straight line giving particular 
weight to the post-depression data and to project these lines through the 
forecast period. The forecasts of the mortality rates were read from these 
projections. The result is perhaps a fairly optimistic view of mortality, but 
it has the merit of simplicity in addition to that of plausibility. 


4It perhaps should be remarked that this procedure does not depend on an assumption that immigrant 
women marry only immigrant men or vice versa. 
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Table 4. 6 


MORTALITY RATES 
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Table 4. 6 (Continued) 


MORTALITY RATES 
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Table 4. 6 (Concluded) 


MORTALITY RATES 
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DEFINITION: Deaths in a calendar year per thousand of the population at June 1 in that year. 
SOURCE: “Vital Statistics”, D.B.S. annual publication, and estimates. 
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We are entitled to expect particularly striking advances in reducing in- 
fant mortality and mortality of young children in the light of the experience 
of some advanced countries. We have estimated that the infant mortality 
rate in Canada will fall during the period of the forecast to 13.5 per thousand 
for males and 11 per thousand for females. The present rate in Sweden is 
about 18 per thousand for males and females combined, and in New Zeal- 
and it is about 20. Presumably, even in Sweden and New Zealand, further 
improvements may be expected. In Table 4. 3, infant mortality rates for 
several countries are displayed. As the proportion of children born in hos- 
pitals rises, and as further advances in medical knowledge and skill develop, 
Canadian experience should catch up with experience in countries now more 
advanced in these respects. 


A forecast of death rates can be made with considerably more confi- 
dence than a forecast of birth rates or fertility rates, to which we now turn. 


Fertility data and assumptions: In Table 4. 7, Canadian fertility rates as 
experienced and as forecast are set forth. It is not so easy to summarize the 
history of fertility rates as it is to summarize the history of mortality rates, for 
the record shows more variation from period to period and from age group 
to age group. The crude birth rate declined in Canada from 1921 until 1937, 
after which it rose, hesitatingly at first, until 1943. It then remained com- 
paratively constant for two years, jumped remarkably in 1946 and again in 
1947 (on the whole, for fairly obvious reasons), and has remained between 
27.1 and 28.7—the levels of about 1922—to the present time. The implica- 
tion of our forecast of age-specific fertility rates is that the crude birth rate 
will vary between 24.2 and 25.6 over the period of the forecast. The crude 
birth rate, of course, reflects changes in the age structure of the population, 
especially the female population, as well as many other factors affecting age- 
specific fertility rates, 


If we examine the record since 1926 of age-specific fertility rates, we see 
the following: with the exception of the age group 15-19, in which rates 
increased to 1930, rates were steady or declined from 1926 to 19390 and all 
declined from 1930. There was a reversal in the ages below 30 in 1936 or 
1937, and in the ages 30 and over around 1941. A distinct acceleration in all 
rates was noticed around 1945, but since 1948 the pattern has been mixed. 
The 1954 rates are higher than the 1948 rates for all ages of mother except 
those over 35. All rates rose from 1953 to 1954 and the rate for 


ages 15-19 has been rising since 1935 
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Table 4. 7 
FERTILITY RATES 
Age of mother 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Year 

19260 ance 29.0 139.9 177.4 153.8 114.6 50.7 6.0 
LOD) eee 29.6 140.0 173.6 1512 113.8 49.4 Giz 
ODS teers 30.2 140.3 172.8 149.9 111.0 48.8 5.9 
1929 ee 30.3 139.9 WIZ 144.2 104.8 46.2 5.4 
IGEN Glens 30.5 143.0 176.0 148.0 106.7 46.6 55) 
LOST. fe 29.9 137.1 7/5 145.3 103.1 44.0 SYS) 
IESE yeaa 2 28.7 129.6 168.3 140.6 100.5 43.7 5.5 
WE Bee ss he 27.4 117.8 155.6 132.8 94.9 39.3 ay 
19345 shee 26.2 sal SE 13321 93.0 39.2 4.9 
LO 35 eae 26.5 125 148.5 128.6 92.6 Sig/e8) 4.9 
1936) ere): 2a 112.1 144.3 126.5 90.0 36.3 4.4 
NO 3c 25.6 113.6 142.2 123.4 85.3 34.7 4.2 
1938 Re 26.9 1212 145.3 123.9 84.8 34.0 4.1 
1939) ee Dilan 119.7 144.0 120.4 83.0 32.6 3.9 
1940...... 29.3 130.3 152.6 122.8 81.7 32.7 Ae 
LOA eee 30.7 138.4 159.8 122.3 80.0 31.6 SET 
1942 ee ae 32.0 145.1 168.7 128.0 83.0 S223 3.6 
LOA SReee, S251 146.8 175.4 131.9 86.5 31.9 3 
1944 recess 51.3 143.3 168.7 134.1 88.1 33.0 3.4 
NOA Se cers 31.6 143.3 166.8 134.3 90.3 33:5 Sa 
19465 ees 36.5 169.6 191.4 146.0 93.1 34.5 3.8 
1O4T eer 42.6 189.1 206.4 150.5 93.1 34.1 3.3 
194827. case 43.2 181.1 197.6 141.4 89.0 32.6 53! 
T9497 yes 45.2 181.5 201.2 139.7 88.8 31.5 Be 
L950 aes 45.9 181.1 200.6 141.2 87.8 30.7 3.0 
ISIS Mid easly 47.9 188.5 198.7 144.4 86.4 30.8 3.0 
LOS 234 Ge 50.7 201.4 204.0 HOS 87.3 30.7 2.8 
MOSS cee ee 52.6 210.0 207.6 154.9 88.1 By lat 2.9 
L954 See 55.0 219.6 211.3 ile 7/ 88.7 32.4 3h? 
1955-60... 55.0 212.0 208.0 155.0 88.0 29.0 2.6 
1960-65... 60.0 215.0 208.0 154.0 85.0 27.0 2.4 
1965-70... 59.0 215.0 208.0 152.0 80.0 26.0 233 
1970-75... 58.0 210.0 201.0 150.0 76.0 25.0 Del 
1975-80... 57.0 205.0 198.0 143.0 74.0 24.0 DA 

DEFINITION: Live births in a calendar year per thousand of the female population at June 1 in that year. 
SOURCE: “Vital Statistics”, D.B.S. annual publication, and estimates. 


The great question is: Why are Canadian rates relatively high, and will 
the factors now causing them to be high operate with equal effect in the next 
quarter century? The number of women of given age who will have (one or 
more) children in a given year will depend upon whether they are married 
and whether they want children; the latter, in turn, depends upon how many 
they already have and on general economic and social conditions, among 
other things. The crude marriage rate (number of marriages per thousand 
of the population) in Canada is shown in Table 4. 8. It will be seen that it 
rose in 1926 to 1929, fell to a low in 1932, rose to a high again in 1942, 
fell during the war, reached a peak in 1946 and has been falling since that 
time. However, the marriage rate in Canada is high relative to that in many 
other countries, as may be seen from Table 4. 9. Whereas in 1954 the rate 
in Canada was 8.5 marriages per thousand people, the rate was 7.7 in Eng- 
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Table 4. 8 
CRUDE MARRIAGE RATE IN CANADA 

OD GSES Rem ttcimece eae ets LO SEL OS Ge wae ee ey Oe URa el OA GR ee en Ree, 10.9 
NO DA a vate cna a wee | Oe eet Tel OSes RE rk eA OR OAT Ae Bene eid pein 10.1 
1028 el ee ee Le: Us 1:93 Sasa te cel ee pc O) LOA RS Mi eaters ee ants 9.6 
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OS OM excel eee t oe 7.0 LOA O errs erect abe LO. Sa EOS (terete eran 9.1 
LO SIUE et Like any ee Ooo LO Dace tone een ne LOG Re OSs] eee a eee ee Oe, 
UG IA Tes Rio A Wome 5.9 1 94D Re REEL See or O29 95D tiles ae Smeg 8 8.9 
(IRS 88 ¥5 Sl ce Be PSR See CHO) Pee Beppe eee ee OD) Aig LOS BN ers Rec aat eat 8.9 
1D EY: DRAPE aR ole 6.8 D944 ee ere eee Ore VIO SARE ee een Ohare a 8.5 
TSS Fo dee Cl ete Tei NOAS RAMS SE aren 5 9.0 
DEFINITION: Marriages in a calendar year per thousand of the population at June 1 in that year 
SOURCE: “Vital Statistics’, D.B.S. annual publication. 

Table 4, 9 

CRUDE MARRIAGE RATES, 1954 

WanaGald nen Wnts eee aed 8.5 Iicclandma (Republic) meee 5.4 
WinitedeStatesteae eee seamen 9.2 aly. t te ee ioe San es ie i, 7.4 
Wap aT erry tease ase ee edna ttn Ue INCtHCH ANUS yor waties eatin ects 8.3 
PATISCE Vice re nnetias tn eet ene ere ee 7.8 INOL Way. Sheth coe hie eee a, 2 7.8 
Belgium ........ Baehee sack cheretnc eC Ted. POPIT EAL ce na ee ode cst 8.0 
GZECNOSIOV ARI Aer cate eee: 7.9 SPaines Weer. me tener ok 8.0 
DENIM AK ieee: ert eR 7.9 Sweden. AL ee, eee eee hed es 
inka deren ec shite. Bh carte ood 7.8 SW ItZC ld a Came ee rt ene ye 7.8 
BRAT COM Te eto nhsy tacit Mut lag ae Tes Wintec Kinedomimea ee ed 
GermanvAVVest)\5.chce nee ee 8.6 YATZOSlaViaueNny sn sa ee Gren 9.9 
GreECCE ee ee ee ers 8.0 PATS tT ali aye Pere enyteen se. eee eh 7.9 
ET UMND AY aden eeee heer oe os nee Pee ili sil INC WeZcalandinecs ... ee une 8.4 


Source: Demographic Year Book, 1955, United Nations, Table 30. 


land and Wales, 7.3 in France, 8.3 in the Netherlands, and 7.9 in Australia. 
It was, however, 9.2 in the United States. The present relatively high birth 
rate in Canada is therefore, in part, a reflection of its relatively high mar- 
riage rate. The marriage rate among persons eligible for marriage (persons 
over 14 and unmarried) is perhaps easier to interpret. Figures are given in 
Table 4. 10. It will be noted that in the younger age groups, especially under 
25, the marriage rate among eligible people rose substantially between 1941 
and 1951 in Canada. Though the marriage rate fell in 1954, the pronounced 
changes were in the 25-44 age group. By and large it appears that more 
people are marrying and marrying at a younger age. 


The number of children per family is subject to a variety of diverse in- 
fluences. The well-known tendency for the proportion of very large families 
(with five or more children) to decline continues, but the proportion of 
families with one to two children increased slightly between 1941 and 1951 
(from 41.1% to 43.4%). The average size of family in Canada was 3.9 in 
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1941, 3.7 in 1951, and at the latest count, stands at 3.8. There is some sup- 
port for the expectation that the size of family in Canada will continue, on 
the one hand, to reflect a persistent decrease in very large families and, on 
the other hand, to reflect some inclination on the part of some parents at 
the other end of the family size scale to plan slightly larger families. 


Decisions to marry and decisions to Support or increase a family reflect 
general economic conditions. Prosperity and the prospect of prosperity en- 
courage marriage and encourage the raising of families, or so the statistics 
would indicate. This fact is undoubtedly very important in determining the 
level of Canadian fertility rates. On the other hand, the process of industrial- 
ization and urbanization has long been considered to discourage the raising of 
larger families. This process is still going on in Canada. Other factors may be 
mentioned in the explanation of the present high birth rate, but it is difficult to 
assess their importance.® Presumably, the addition of immigrants to the popu- 
lation will add to the crude birth rate if only because of the age structure of 
immigrants. Family allowances, if anything, would be expected to encourage 
larger families. 


Demographers have persistently been surprised by changes in birth rates. 
In the 1930’s, many confidently predicted continuing declines in the birth 
rates of Western countries. In the 1940’s, many argued that the influence 
of the war on birth rates would be temporary and that the long-term decline 
would reassert itself. In the 1950’s, many are uncertain. As is shown in 
Table 4. 7 we have forecast that by the end of the forecast period, the fer- 
tility rates for all age groups of Canadian women will be falling. The rates 
for women aged 30 and over are expected to fall throughout the period of 
the forecast. In the age group 25-29, it is expected that the rate will not rise 
at all and start to fall at about the middle of the forecast period. In the 
youngest age groups, the rates are expected to rise slightly in the first half 
of the period and to fall in the latter half. In all cases, the changes forecast 
are modest. By and large, we have taken the position that the trend toward 
earlier marriages and slightly larger, but small, families, will not be arrested 
for some time. The effects of these trends will be felt most noticeably in the 
rates for mothers under 30. These forecasts also reflect the assumptions 
underlying the Commission’s work that none of the business recessions of the 
next quarter century will match in severity the depression of the early ’30’s. 


Net immigration data and assumptions: In the postwar period gross 
immigration into Canada has never, in any one year, exceeded one half of 
the gross immigration into Canada in the year of highest immigration in our 
history. In 1913, 400 thousand immigrants arrived in Canada; in 1951, the 
best of our postwar years, 195 thousand immigrants arrived. The annual 
intake of immigrants since 1900 is presented in Table 4. 11. From June 1, 


“The reader is referred to the paper by Norman B. Rydez, ““Components of Canadian Population 
Growth”, Population Index, Vol. 20, No. 2, pp. 71-80. 
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1945 to June 1, 1955, gross immigration averaged 120 thousand per annum, 
emigration averaged 50 thousand per annum and net immigration averaged 
70 thousand, all in round numbers. From June 1, 1951 to June 1, 1955, 
gross immigration averaged 170 thousand, emigration averaged 60 thousand 
and net immigration averaged 110 thousand, as may be seen in the balance 
sheet shown in Table 4. 1. In the year ended June 1, 1955, with emigration 
estimated at the very low figure of 35 thousand, the net intake was of the 
order of 100 thousand. 


Table 4. 11 
GROSS IMMIGRATION, CANADA, 1900-55 
(thousands) 

LIOQO Fee See 41.7 | Bo te oa ere 107.7 1938:...0 707 ee Mis 
TOO tee aes eee SSI 1S Pd Ue ae ee 138.8 193.9 Secs seticeteesarceese 17.0 
19026 Aiea Be. see 89.1 LOD ite tered. Wile O17 1940 a5o3 eres (Wes: 
OOS aren ecauetcgusatee 138.7 1 ODOT ee tetas a) Se 64.2 194 oe Se actor eee 9.3 
VO OAM Hcitente were 18911033 1923 ee te ee 13387, 1942 re eh ee 7.6 
LOOS ise. ee, Bae 141.5 L924 4s a Fee heels. 124.2 19435 <fe te er eee. 8.5 
SOG a eee ee Der, NODS ween cock et se 84.9 T9AG cn eet ee 12.8 
1907 eee DI 24. L926 RMN pee ed, 136.0 1945 ee Ae ees Mies | 
OOS Fee ee, oh ee 143.3 1927, sete ete, eA 158.9 1946 int). toss oe WAH 
LOOO Ss ce nica perenne (UGE 357) 19D 8 aeeciter seks, Bee 166.8 194 Tice te nah ee 64.1 
1910s eee ae 286.8 LOD OAS eke ee Se 165.0 LG AST ek te 125.4 
OL adhe 35453 LOS Oss ees ee 104.5 1949) WP. aoe 95.2 
9 Ore eee cere 375.8 193i Pete. ce eee DUS) T9508 cece cen ae 73.9 
1913 82S SE een 400.9 1932 eee cele. ek 20.6 19S Te eee. eee 194.4 
1914 oe ee eee 150.5 193 3 re eae Se 14.4 1952) dec eee ote eee 164.5 
ONS Seer ee eee eee aa 36.7 jE 36 YB sass Se eaten 4 153 NOS 3d aad eee 168.9 
191 G2: eee Pe 55.9 TOSS eral eth os 11.3 LOS433 Fie. eee 154.2 
1 OUT ek Mica a eer Ale 72.9 193 Gi catamc te eee 1G DDS Seo se ee Ghee 109.9 
VOT S Ore eee 41.8 LOS Tere ee 154 


Source: Canada Year Book, 1955, D.B.S. 


In Table 4. 12 is shown a percentage breakdown of immigration into 
Canada in each calendar year from 1946 to 1955 by country of origin of the 
immigrants. It will be noted that the United Kingdom now contributes abso- 
lutely and relatively a smaller number of immigrants than in the early part 
of the postwar period when immigration from the United Kingdom was 
swollen by the flow of war brides to Canada. Immigration from the United 
States is about the same. Immigration from Germany and Italy is substan- 
tially higher, as is immigration from the Netherlands, though this has fallen 
dramatically in the last two years. Arrivals from some other European 
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countries, particularly displaced persons, have also fallen from the high 
numbers experienced in the middle part of the postwar decade. 


The annual net flow of immigrants to Canada in the coming quarter 
century will depend on government policy both in Canada and abroad, the 
degree of international tension, the state of the Canadian economy as com- 
pared with economic conditions abroad, and social conditions in Canada 
relative to those in other countries. In making the forecast, we have asked 


Table 4. 12 


SOURCES OF IMMIGRANTS—GROSS IMMIGRATION 


Year WEke USS. Germany Italy Netherlands Other Total 
7 Yo % Yo Yo % (000) 
1946 8.5 Fahl ss 70.4 16.0 55) — Sie! 10.0 72 
LOS beers ahee 555 14.7 4 all 4.3 DD, 64 
1948... 36.4 5.9 2.0 2.6 5.6 47.5 125 
10407; OAL g8 21.8 8.1 3h. 8.1 Up 51.7 95 
Chey eee WAI 10.6 5 252. 9.7 45.2 74 
LOS see, 16.2 4.0 15.0 1A 9.9 42.8 194 
| A eee ee, Be Dies Si) 15.6 12.6 12.8 24.8 164 
NOS3ic. adel PES 5.6 20.2 14.0 12.0 20.5 169 
LOSAS Waser 28.1 6.6 18.5 15.4 10.5 20.9 154 
MODS Sear stay be 26 95 16.0 17.4 6.0 24.4 110 


Source: Canadian Statistical Review, 1955 Supplement, D.B.S. 


ourselves the question: What would be the annual net inflow of immigrants 
if Canadian government policy with respect to immigration and emigration 
did not change? One cannot of course be certain. Interest in emigration in 
many European countries is very. sensitive to changes in the degree of inter- 
national political tension. In some of these countries government policy is 
becoming somewhat less sympathetic to emigration. At the same time gov- 
ernment policies in some receiving countries are giving more encouragement 
to immigration. It seems plausible that our net loss on exchange of people 
with the United States will be cut. In the light of these considerations, we 
deemed it advisable to forecast a range of figures for the annual net inflow 
of immigrants and have selected 50,000 per annum as the low limit of our 
range, and 100,000 per annum as the upper limit, with 75,000 per annum 
as the favoured figure. 
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Table 4. 13 


STANDARDIZED AGE-SEX STRUCTURE OF NET INFLOW 
OF IMMIGRANTS=2 


Age Male Female 
% % 

0-4 | 8.0 oO 
SHOAL ed ee ae 8.0 8.6 
10-14) 23,50 25 ee Sel 5.6 
|S Be ae aan reel. eabibatg 7.8 el 
20224 3.25. eee 18.6 Life 
D2 9 eke ee iI) 72 17.0 
302340 oe eer re hee 9.0 10.5 
3939 Sut ee ee eee 11.0 8.5 
AeA tao aon eee 3)3) 4.5 
AAO ese Aes) ac Ce eee 4.0 4.9 
SO=D4 eee eee are mee 1.4 1.9 
DSSS DR gee ah ee ee 1.4 2.4 
60642 en, eee 2 2.8 
100.0 100.0 


a It is assumed that 55% of the immigrants will be male. 


It has been assumed that the age-sex structure of the annual net intake 
of immigrants will be the same as the average age-sex structure (see Table 
4.13) of the immigrant arrivals in 1953 and 1954 (there are no reliable 
figures on emigration from Canada by age and by sex). It should also be 
added that in the absence of adequate information on birth and death rates 
of immigrants, it has been assumed that the birth rates and the death rates 
used in forecasting the natural increase of the present population would also 
be applicable in the forecast of the life history of future batches of immi- 
grants. In extenuation, it may be noted that the birth rates and death rates 
in Canada reflect to some degree the influence of past immigration into the 
country. 


4. Forecasts of the Population of Canada 


According to the forecasts resulting from the application of the methods 
and assumptions cited above, the population of Canada will grow in the 
next quarter century at a rate between 2% per annum, and 212% per annum 
compounded. The population of Canada (apart from the Yukon and the 
Northwest Territories) will grow from 15.6 million at June 1, 1955, by 
natural increase to 24 million in 1980. Immigrant arrivals and their natural 
increase, less emigrants, will add perhaps as much as 3.5 million more to 
the population total. The population pyramid for 1980 on the assumption 
that net immigration proceeds at the constant annual rate of 75,000 is shown 
in Chart 4. 1 and is there compared with the population pyramid of June 1, 
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TOTAL POPULATION OF CANADAe 


(as at June I—thousands) 


Bia, (o 0). 16 Tene) iste <) <9 sille. 


AL eleiistsivehe fe, cut otieketie ye 


elie Wi,0i(a\-9\.6)9\ fa 1s) /e\\0. pine 


a Yukon and Northwest Territories excluded. 
b Newfoundland included from here on. 


Source: Estimated Population b 
and Supplements, D.B.S 
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Table 4. 14 


y Sex and Age Groups, Canada and Provinces, Reference Paper No. 40, 


1955. It will be noted that the relative shortage of persons between 15-25 
in the 1955 population appears in the ages 40-50 in 1980 but, is of course, 
less pronounced. It will also be noted that in the 1980 population there will 
be relatively fewer people below 10 years of age, relatively more people 
between 10 and 30, and over 50, and relatively fewer between 30 and 50 
than in the 1955 population. In 1980, there will be some 22% of the popu- 
lation over 50, whereas in 1955 only about 20% of the population was over 
50. In this sense, the 1980 population will be a somewhat older population 


than the 1955 population. 


The detailed forecasts are presented in Appendix A, Tables 4A. 1 to 4A. 4. 
Abbreviated presentation of the results is made in Tables 4. 15 and 4. 16. 


Net 
Immigration 
at rate per 
annum of: 
0) 
50,000 
75,000 
100,000 


TOTAL POPULATION OF CANADA 


(as at June 1—thousands) 


LOSS 


L553 
15578 
153543 
Se7/3 


1960 


17,090 
17,370 
17,510 
17,650 


1965 


18,610 
19,210 
19,520 
19,820 


1970 


20,190 
21,160 
21,640 
21,130 


1975 


21,960 
23,310 
23,990 
24,660 


Table 4. 15 


1980 


24,010 
25,770 
26,650 
27,630 
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5. Forecasts of Regional Population in Canada 


In Table 4.17 a summary of the growth of provincial populations in 
Canada is given. 


Table 4. 17 
THE POPULATION OF CANADA BY REGIONS 
Atlantic Prairie Yukon and 
Canada Provinces Quebec Ontario Provinces B:Cx SN WEE. 
(thousands) 
N92 Terre Leet: 9,039 1,264 2,361 2,934 1,955 525 12 
LOS Tee: 10,645 1,291 2,874 3,432 2,354 694 13 
EOS TR ee: 11,793 1,433 35332 3,788 2,422 818 17 
LOS IER 13,984 1,618 4,056 4,598 2,547 1,165 25 
(percentage) 
LOD reac 100.0 14.0 26.1 BYES) 21.6 5.8 -- 
LOS Lee ee 100.0 12.0 27.0 322) 22 6.5 — 
(ern ee eae 100.0 12:2 2833 32.1 20.5 6.9 — 
LOS Te. Ue 100.0 11.6 29.0 32.9 18.1 8.3 — 
1951 + 
SPAS eo tor 154.7 128.0 171.8 156.7 130.3 221.9 — 


In the 30 years between 1921 and 1951, while the population of Canada 
rose by some 55%, the population of British Columbia rose by more than 
120%, and the population of Quebec rose by a little over 70%. The Ontario 
population rose at about the same rate as that of all Canada, while the rates 
for the Atlantic Provinces and Prairie Provinces were below the all-Canada 
rate, being each about 30%. 


The forecasts for 1980, based upon the assumption that net immigration 
will amount to 75,000 per annum, are shown in Table 4. 18. 


Table 4. 18 


REGIONAL DISTRIBUTION OF THE POPULATION 
1955 AND 1980 


(assuming net immigration is 75,000 per annum) 


Atlantic : Prairie 
Canada Provinces Quebec Ontario Provinces B.C, 
(thousands) 

LOSS eae ee SSB 1,761 4,520 5,183 2,804 1,305 
[980 :5 2g. 5 foe 26,650 2,360 8,010 9,620 4,140 2,520 
(percentage) 

LOSS Sete ec Paes 100.0 Dbe3 29.0 33.3 18.0 8.4 
LOS Wenner eh ths 100.0 8.9 30.0 36.1 1a y355 9.5 


19550 Ae eieck. 17S 134.0 Leto? 185.6 147.6 193.1 
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It will be seen that in the 25 years from 1955 to 1980, the Atlantic 
Provinces and the Prairie Provinces are expected to increase at a rate lower 
than the all-Canada rate, that the Prairies are expected to increase rather 
more rapidly than the Maritimes, and that British Columbia will experience 
the most rapid rate of growth, with Ontario and Quebec ranking next to 
British Columbia in that order. 


The provinces differ rather substantially in their fertility and mortality 
experience as is apparent in Table 4. 19, which gives comparative experience 
for recent years. Quebec had the highest birth rate of any province until the 
late °30’s, when first place was yielded to Newfoundland. New Brunswick 
now has a crude birth rate as high as that of Quebec, though in 1954 the 
Alberta rate was higher than that of Quebec. Prince Edward Island and 
British Columbia have the lowest birth rates. Death rates were typically 
highest in Newfoundland until the ’40’s, when rather dramatic declines set 
in. The Prairie Provinces have typically had the lowest death rates. In 1954 
the highest rate of natural increase was experienced by Newfoundland, while 
British Columbia had the lowest. This of course points up the extreme danger 
of relying on rates of natural increase as a basis for projections of regional 
population figures in Canada. 


We lack, in Canada, good figures on inter-provincial migration. It is pos- 
sible to make estimates and it is fairly easy to estimate the net gain (loss) of 
a province from (to) other provinces and countries. But when all is said and 
done, and after all the information in the record is marshalled, we have to 
realize that a projection of regional population sizes cannot be more than an 
informed guess, subject to a wide margin of error. The methods used in the 
projections presented herein were crude. Lacking knowledge of inter- 
provincial migration and refined methods of forecasting it, it was felt there 
would be little point in undertaking detailed forecasts of the natural increase 
of each region. Rather, a general feeling for the ranking of the provinces by 
rate of population growth was expressed in the selection of figures for the 
percentage distribution of the total population in each target year.* In making 
allowances for alternative immigration assumptions, it was assumed that over 
50% of immigrants and their natural increase would contribute to the growth 
of Ontario’s population, that the Atlantic Provinces would receive very little 
increase from this source and that Quebec, the Prairies and British Columbia 
would share about equally. 


The full details of the projections are given in Table 4. 20. 


“We paid considerable attention to the forecasts contained in several of the briefs of provincial 
governments that were presented to the Commission. 
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II. The Labour Force 
1. The Forecast of the Total Labour Force 
(i) Method 


The official definition of the labour force used by the Bureau of Statistics 
in producing estimates from sample survey data is: 


“The civilian labour force is composed of that portion of the civilian 
non-institutional population fourteen years of age and over, who, 
during the survey week did some work; had jobs but did no work; 
or did not have jobs and were seeking work.” 


The broad procedure followed was to derive from forecasts of the popu- 
lation, by age and by sex, a forecast of the civilian non-institutional popula- 
tion, and to derive a forecast of the labour force by age and by sex from this 
in turn by applying predicted labour force membership (participation) rates 
specific to each sex and each age class. 


The steps followed in deriving the civilian non-institutional population 
from the total population were the following: 


1. Estimate the total population 14 years of age and over, by sex. 
(The population forecasts are for the following age groups: 0-4, 
5-9, 10-14, 15-19, etc.) This was done by graphing the cumula- 
tive percentage age distributions of the total population for males 
and females, fitting free-hand curves and reading from the curves 
the percentage of the total population under 14 years of age. 


2. Express the population of each sex in the standard labour force 
age categories: 14-19, 20-24, 25-44, 45-64 and 65 plus. 


3. Estimate the total in the armed forces, assume they are all male, 
apply an age distribution to this total to obtain the males in the 
armed forces in each age group. Subtract the males in the armed 
forces and thus obtain the civilian population aged 14 and over 
by age and sex. 


4. Deduct Indians on reservations from the civilian population after 
estimating the population of Indians, male and female, by age. 


5. Deduct the institutional population after estimating this popula- 
tion by age and by sex. 
(ii) Assumptions 


The Armed Forces: It is the assumption made by this Royal Commis- 
sion, which we shall not defend here, that the armed forces will not increase 
beyond their present size of about 120 thousand persons during the period 


™D.B.S., The Labour Force, Reference Paper No. 58, p. 6. 
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of the forecast. It is also assumed that the number of female members of 
the services will be so small as to be negligible. The age distribution of the 
members of the forces is taken to be much the same as now, namely: 
14-19, 15%; 20-24, 32%; 25-44, 50%; 45-64, 32. 


Indians on reservations: It is assumed that the total population of Indians 
living on reservations and aged 14 and over will be constant. The present 
figure is not known exactly but is presumed to be about 70,000. It is assumed 
that there will be as many males as females in each age class. In the light 
of present figures it is further assumed that the age distribution of Indians 
on reservations will be as follows: 14-19, 21%; 20-24, 14%; 25-44, 36%; 
45-64, 20%; 65 and over, 9%. 


Institutional population: The proportions of persons male and female 
14 years of age and over who will be in hospitals of one kind or another, 
jails and other institutions, may vary over the years to come, but probably 
not so widely as significantly to affect the size of the labour force. Conse- 
quently, on the basis of current figures, it is assumed that the male institu- 
tional population will be constant at about .90% of the total male population 
14 years old or more and that the female institutional population will be 
constant at about .70% of the total female population 14 years old or more. 
The age distributions of the institutional populations assumed to apply 
throughout the period of the forecast are: 


Age Male Female 
je he pea dai oe oe 9 8 
20824 Se sae ce ae 8 6 
29-44 a See 29 26 
A5-64). O78 0 ieee 2h 25 
G5yand Over.) 3 ee 2) 28 
100 100 


Membership rates: As ultimately, we are interested in computing man- 
hours of labour contributed annually in productive activity, we project 
annual average labour force membership rates. The civilian non-institutional 
population to which these are applied (the derivation of which we have just 
described), is technically that of June 1 of each year, but this is here inter- 
preted as the average value for the year. 


The assumptions as to membership rates are the crucial ones in project- 
ing the labour force; let us therefore consider the record and the forecast 
in some detail. The record of labour force membership rates by age and sex 
is not a long one in Canada, going back only to late 1945 when the labour 
force sample survey was begun.* Global rates and rates for all males or all 


’The ratio of “gainfully occupied’’ persons to the population by age and by sex may be had from 
1921 at least, but this is a substantially different concept. 
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females may be had for longer periods. Data for the United States are not 
available for a much longer period, their monthly report on the labour force 
having been started in 1940, which was also the first year in which informa- 
tion in the decennial census was classified according to modern labour force 
definitions. In forecasting membership rates, we must be content with guesses 
in some cases. The data for Canada, deriving from the sample surveys of 
the labour force, the comparable United States data for a recent year, and 
the forecasts are arranged in Table 4. 21. 


The general questions that arise are the following: Will the proportion of 
women in the labour force rise? Will membership rates among the youngest 
and oldest men continue to fall? Surely the rates for males between 25 and 
64 can be forecast with considerable confidence; most men of these ages 
want to work and will continue to want to work. In the age group 65 and 
over for men, a very sharp drop in the rate has been experienced. This is 
no doubt a reflection of a general move toward early retirement associated 
with the secular occupational shifts of the labour force and the more ade- 
quate provision of private and state pensions. Since these developments may 
be expected to continue in the next quarter century, and since the age dis- 
tribution of men over 65 is expected to become progressively more heavily 
weighted with men over 75, the rate for men 65 and over may be expected 
to decline moderately. In the United States the rate for men in this age 
class is above that in Canada today. In the age group 14-19 for males, the 
very rapid decline during the last decade reflects the longer schooling of 
youths and perhaps prosperity generally. There can be no doubt that this 
rate will fall further, but there are limits to the extent to which the further 
training of young men will be attempted in schools; in-plant training, night 
classes and other arrangements may well play an increasing role in supplying 
men with technical qualifications. We have similarly allowed for some decline 
in the rate for men in the ages 20-24, but again the estimated decline is 
a very modest one in the light of the considerations adduced in connection 
with the age group 14-19. 


The forecasts of the rates for women reflect a feeling that, generally 
speaking, a larger proportion of women will enter the labour force, especially 
after school age and again after the age of young motherhood. The American 
figures for women 25 and over are considerably in excess of the Canadian 
in these age groups. It has not been thought however that the Canadian rates 
would rise to the levels of present-day American rates; it is difficult to be at 
all sure in this field but on the whole a conservative view has been adopted 
of the magnitude of the changes to be expected. One can be considerably 
more confident of the forecast of direction of change of the rates for women 
over 25. Among younger women, under 25, the problem is even more com- 
plicated. One can discern fairly clearly major influences operating in opposite 
directions. On the one hand, there is the general movement toward greater 
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proportions of women in the labour force. This will affect younger women 
as well as older, as business careers are more earnestly sought by women. 
On the other hand the desire for more schooling, for college educations, and 
for earlier marriage and earlier motherhood will serve to restrict the move- 
ment of young women into the labour force. We have supposed that the rate 
will decline in the age group 14-19 and remain constant in the age group 
20-24. 


In concluding this discussion, we must repeat that these forecasts of 
labour force membership rates are guesses. There is room for wide difference 
of opinion among informed persons because of the lack of longer historical 
series and because of the complexity and diversity of the factors affecting 
them. Rather more confidence can be placed however, in the forecasts of the 
rates for males aged 25 to 64, a group which in 1955, comprised 60% of the 
total labour force. 


(iii) The forecasts: 


In Table 4. 22° the total labour force, by sex, is given by quinquennia 
to 1980 on the assumptions that net immigration is 50,000, 75,000 and 
100,000 per annum over the period of the forecast. 


Table 4. 22 
LABOUR FORCE SEX DISTRIBUTION 
(thousands) 
Net 

immigration Year Male Female Total 
50,000 1955 4,297 1,258 55555) 
1960 4,720 1,430 6,150 

1965 5,190 1,660 6,850 

1970 5,780 1,930 7,710 

LOTS 6,410 2,200 8,610 

1980 7,090 2,470 9,560 

75,000 1955 4,297 1,258 355 
1960 4,770 1,440 6,210 

1965 5,290 1,690 6,980 

1970 5,940 1,970 LOND 

1975 6,640 2,260 8,900 

1980 7,380 2,550 9,930 

100,000 1955 4,297 1,258 55555) 
1960 4,820 1,450 6,270 

1965 5,390 1,720 7,110 

1970 6,110 2,010 8,120 

1975 6,870 2,320 9,190 

1980 7,670 2,640 10,310 


In Table 4. 23, the age distribution of the total labour force is given 
again by quinquennia to 1980 on the same immigration assumptions. 


*In Tables 4. 22, 4. 23, 4. 24 and 4. 26 the figure for the average size of the labour force in 1955 is 
shown as 5,555 thousand whereas the figure now published by D.B.S. is 5,558 thousand. The discrepancy 
arises because in our computations we used figures for January, 1955 that were subsequently revised. 
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Table 4. 23 
LABOUR FORCE 
AGE DISTRIBUTION 
(thousands) 
Ages 

Net immigration Years 14-19 20-24 25-44 45-64 65+ Total 
50,000 1955 546 724 DEST 1,497 211 5,595 
1960 690 740 2,750 1,730 240 6,150 

1965 820 900 2,880 1,990 260 6,850 

1970 920 1,140 3,130 2,230 290 7,710 

1975 940 1,340 3,530 2,470 330 8,610 

1980 970 1,410 4,170 2,640 370 9,560 

75,000 1955 546 724 DL SH 1,497 211 5,555 
1960 690 750 2,790 1,740 240 6,210 

1965 820 910 2,970 2,010 270 6,980 

1970 930 1,160 3,260 2,270 290 7,910 

1975 960 1,360 3,700 2,550 330 8,900 

1980 1,000 1,450 4,360 2,750 370 9,930 

100,000 1955 546 724 SVT 1,497 211 S55) 
1960 690 760 2,840 1,740 240 6,270 

1965 830 920 3,060 2,030 270 7,110 

1970 950 1,170 3,390 2,320 290 8,120 

1975 980 1,390 3,860 2,630 330 9,190 

1980 1,020 1,490 4,550 2,870 380 10,310 


Finally, in Table 4. 24 age-sex distributions of the civilian non-institu- 
tional population aged 14 and over, the number of persons in the labour 
force, and the number in this population but not in the labour force are given 
by quinquennia and on the same three assumptions about net immigration. 


In conclusion it may be noted that the labour force rises at a slightly 
more rapid rate than the population (79% as compared with 71% for the 
median immigration assumption). The proportion of females in the labour 
force increases from 22.6% to 25.8%. The proportion of the labour force 
below the age of 25 increases from 22.9% to 24.6%. 


2. The Regional Distribution of the Labour Force 


Forecasting the regional distribution of the labour force is extremely diffi- 
cult to do confidently. This is partly because the regional forecasts of the 
population are so uncertain. In addition, data for only a very short span of 
years are available on a consistent basis; the division of the labour force by 
regions and by industries and occupations within regions is not available 
on a current basis, and our ability to forecast the location of industry is 
modest at best. Thus, again it is necessary to warn that the following esti- 
mates are thoughtful guesses but not more than that. An attempt has been 
made to relate the regional forecasts of the labour force to forecasts of 
regional economic prospects generally, but this cannot be done in any pre- 
cise and explicit way, with present-day information and technique. 
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In Table 4. 25, the labour force (average size over the year) as a per- 
centage of the total population (at June 1 of that year) for selected past years 
and for the years of the forecast period is given. 


Table 4. 25 
THE LABOUR FORCE* AS A PERCENTAGE OF 
THE TOTAL POPULATION® 

Region 1946 1951 1955 1960 1965 1970 1975 1980 
Atlantic Provinces¢s.)- ose eee 35227 SES 29:4: 29.09 9 29 500 
Quebecis 2h .. 58, eee eo ees 36:85 36.0 Sel) 254/85 55-6 50.ie 56.2 
Ontario 2: as sees ee ALG 940.67 3941.  ~38:91539'2" 240-08 40:60 40:7 
Prairie Provincess..ce eee eee AO P3025 45ie 84.5) 984-598 55-5) 2 50.0rmso:! 
British: Columbiaw eee ee 40'S), 36:9" 34.6) 9845519993450. 550.0 meoG:2 
Ganada.. Het ea ee 39'S 373 eS5m 35259 5.80 56.7 ole es. 


a Average size for the year. 
b As at June 1. Forecasts are based on assumption of net immigration of 75,000 per annum. 


c Excludes Newfoundland in 1946. 


It will be seen that while the percentage of the population in the labour 
force declined from 1946 to 1955, it is expected to climb very slowly after 
the first quinquennium in the period of the forecast. This ratio is of course 
a very crude forecasting tool as it is so sensitive to changes in age-sex distri- 
butions as well as more fundamental factors affecting decisions to work and 
look for work. Broadly speaking the same pattern of movement in each of 
the ratios has been forecast for each of the main regions. 


In Table 4.26, the forecast of the regional distribution of the labour force 
is presented. Just as in 1955 Ontario was the only one of the five regions 
considered whose share of the country’s labour force exceeded its share of 
the country’s population, so in 1980, Ontario is the only region with this 
characteristic; indeed the Ontario share of both the population and labour 
force of the country in 1980 is expected to be greater than in 1955. 
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THE GROSS NATIONAL PRODUCT AND THE GROSS 
DOMESTIC PRODUCT 


I. Introduction 


The description and analysis of Chapters 2 and 3 led to the selection of 
the general method of forecasting the Gross National Product that has been 
used in this study. In this chapter this general approach will be explained 
more fully, and the detail of the historical record and assumptions upon 
which the forecasts are based will be stated and discussed. The forecasts will 
be presented at the end of the chapter. 


The essential plan of the forecasting procedure is simple and easily 
stated. One starts with the labour force projections derived from the popu- 
lation forecasts in Chapter 4. From this, one estimates the employed labour 
force, or the persons with jobs, and then proceeds to estimate the division 
of the employed labour force among three main sectors of the economy, 
namely, the sector in which the work of government and community service 
is carried on, the sector in which agriculture is pursued and, finally, the so- 
called business sector in which all other employment is found. These steps 
are explained in Part II below. 


The next stage is to forecast the output (valued in 1949 dollars) that one 
can expect on the average from each man employed in each sector. These 
figures of output per man can then be multiplied by the number of men em- 
ployed in the corresponding sectors to yield forecasts of output for each 
sector. When these are added together and a few technical adjustments made, 
the result is the forecast of the G.N.P. This description is of course very 
much oversimplified. In making forecasts of employment and output for each 
sector, study was made of the historical record in as detailed a breakdown 
as could be made available. Moreover, in the agriculture and business sectors, 
annual output per man was considered in the form output per man-hour 
times average hours worked per week times the number of weeks per year. 
Productivity—output per man-hour—and average hours worked per week 
were studied separately, forecasts of each made, and the forecast of annual 
output per man derived from them. This stage is described in Part V. 
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FORECASTING THE GROSS’ NATIONALE PRODUCT 


Population 
Labour Force 


Employed Labour Force 
(Persons with jobs) 


Persons with jobs Persons with jobs Persons with jobs 
Government and Com- Agriculture Business 
munity Service 


GDP GDP 
pe per 
x Man Hour Xx Man Hour x 
xX Xx 

Hours Hours 
GDP per man GDP per man GDP per man 
GDP, Govt. and GDP GDP 
Comm. Services Agriculture Business 


Gross Domestic Product (GDP) 
at factor cost (ex. rents) 


plus rents 

= GDP at factor cost 

plus indirect taxes 

= GDP at market prices 

plus interest and dividends and the like 
received from abroad minus interest and 
dividends and the like paid abroad 

= GROSS NATIONAL PRODUCT (GNP) 
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This general scheme is set out in the preceding diagram. It will be seen 
that the measure of output used for each sector is its contribution to Gross 
Domestic Product at factor cost—a concept used already in Chapter 2 and 
explained much more fully in Part II of this chapter. The adjustments re- 
quired to convert the total of sectoral contributions to G.D.P. to G.N.P. are 


listed at the bottom of the diagram; these also will be explained below in 
Part VI. 


II. The Division of the Labour Force 


The first division of the labour force that was necessary was the division 
into persons with jobs (the employed labour force) and the remainder. The 
principle followed is easily explained. We decided to attempt to forecast 
what the G.N.P. in any given year would be if the same proportion of the 
labour force were employed on the average through the year as was actually 
employed on an average from 1951 through 1955, namely 97%. Thus the 
employed labour force for each year of the forecast was taken to be 97% of 
the total labour force. 


The next stage was the division of the employed labour force by sectors 
of the economy. This distribution is not entirely clear in the historical record. 
Work has been done in attempting to improve the record in this respect and 
we shall report on this before advancing to a description of the methods and 
assumptions underlying the forecast of the division. In Table 5. 1 we present 
our own estimates of the number of persons employed in each of three main 
sectors of the economy: agriculture, business, and civilian government and 
community services, and also the percentage distribution of the total persons 
with jobs across these three sectors of the economy. The description of the 
sources of these figures may be found in Appendix B. 


The division of the labour force, the record of which is shown in Table 
5. 1, we forecast by the following procedure: we first made a forecast of 
employment in the government and community services sector, by methods 
we will describe more fully below, and then forecast the number of persons 
with jobs in the agricultural sector of the economy. The forecast of the 
number of persons employed in the business sector of the economy was then 
obtained as the difference between the forecast of the total employed labour 
force and the two forecasts just mentioned. 


The government and community services sector was, for the purposes of 
forecasting employment, considered to be divided into the following sub- 
sectors: 


The field of health 

University education 

Other education, including religion 
Miscellaneous community services 

Municipal, federal and provincial governments. 
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Table 5. 1 
DISTRIBUTION OF THE EMPLOYED LABOUR FORCE 
(thousands of persons) (percentage ) 

Civilian Civilian 

govt. and govt. and 

Agri- community Agri- community 

culture Business services Total culture Business services 

1926 1,181 1,953 247 3,381 34.9 57.8 3 
1927 1,209 2,060 255 3,524 34.3 58.5 lee 
O23 e225 2,189 264 3,678 33.3 59.5 UP 
1O2O Tee 24: 2,329 269 3,822 32.0 60.9 7.0 
1930 1,160 DOYS 283 SS 31.2 61.2 7.6 
1931 TAO P2\)\ 294 3) 555) 32.1 BEET 8.3 
19321159 1,890 299 3,348 34.6 56.5 8.9 
1983 ee lets 1,915 292 3,385 34.8 56.6 8.6 
1934 1,197 2,083 302 3,582 33.4 58.2 8.4 
EBS) ~ TL aiteal 2,156 304 3,677 35a 58.6 8.3 
1936 1,236 2,282 309 3,827 B23 59.6 8.1 
13 ele 2,446 302 4,003 31.4 61.1 US 
LOS Siler: 2,329 318 3,921 325 59.4 8.1 
1939 mele 93 2,370 318 3,981 325 59.5 8.0 
1940 1,259 2535 325 4,122 30.5 61.5 7.9 
1941 1,147 2,674 336 4,157 27.6 64.3 8.1 
1942 1,068 2,950 348 4,366 24.5 67.6 8.0 
1943 1,049 3,003 360 4,412 23.8 68.1 8.2 
1944 1,067 2,984 384 4,435 24.1 67.3 8.7 
19458 12075 2,878 404 4,357 24.7 66.1 9:3 
1946 1,186 3,064 437 4,687 25%3 65.4 9:3 
1947 1,122 3,261 461 4,844 Dawe 67.3 9.5 
1948 1,096 3,305 485 4,886 22.4 67.6 9.9 
1949 1,079 3,362 507 4,948 21.8 67.9 10.2 
1950 =—-:1,018 3,446 532 4,996 20.4 69.0 10.6 
1951 940 3,615 556 Sy 18.4 70.7 10.9 
1952 887 3,707 579 5,173 17.1 AST 2 
1953 858 3,785 603 5,246 16.4 122 ES 
1954 873 3,694 627 5,194 16.8 Til et 
1955 817 3,847 664 5,328 15,3 T22 1255 


For description of sources of these estimates see Appendix B of this chapter. 


Health: In Table 5. 2 we present the record of the number of persons 
employed in the field of health since 1926. It will be noted that the figures 
increased gradually during the 1930’s and from 1946 until 1954 there was 
a further substantial increase, so that the 1954 figure is almost double the 
figure for 1946. The ratio of employment in the field of health to the total 
population has risen since 1931 from about .6% to approximately 1.25% in 
1955. It is expected that this ratio will continue to rise during the period of 
the forecast to about 2% in 1980. In general, our expectation—based upon 
the studies of social capital expenditures—is that the physically and mentally 
ill will be rather more adequately provided for. The hospital beds per thou- 
sand of the population for the physically ill are estimated to be about 5.7 
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and it is thought that this may rise by 1980 to 7.1 or 7.2. For the mentally 
ill there are now about 3.5 beds per thousand of the population and it is 
expected that employment per bed in the mental hospitals will rise modestly 
over the period of the forecast to improve the present condition of under- 
staffing of these institutions. Employment per bed in all other kinds of hos- 
pitals is expected to remain at its present level. It is, thus, the combination 
of the rise in beds per head of the population and the very slight increase in 
employment per bed that accounts for our forecast of the increase in the ratio 
of persons employed in hospitals to the population. 

Table 5. 2 


PERSONS EMPLOYED IN THE FIELD OF HEALTH, 
ZO mLOm O55 


Number of persons Number of persons 
employed (full-time employed (full-time 
only) only) 
(thousands) (thousands) 

OD Gee eels 61 94 Osere Pee 88 

LOD meds tea Nei iees s.} 63 POAT es ey event 90a 

CPX ie lS Be 63 LOAD ie Mea oe ee 91 

ODO Se A oe, 63 194 3iselpe. fe cures 86 
DS: A Pea We 99 

NO SOR atest ees. 66 

Se NLL eee 68a 1D PO see a 102 

193 DR EN es, 72 ROA Gre suk eek 113 

O33 eee meet 7 es 73 OA Tieee See hh coe 122 

WO SARE eh ae 76 ee Sadat beamed aa: 129 
LOA Oe ia set e e ae 139 

OBS AW alanis. € eh 77 

LOS Gee EAS y 81 LOS Oey eee. eee 150 

LOS pete. tee |e 73 DOSE ee nich oe 157a 

TOSS eek ees 82 OSD Rae 158 

LOS OF cea eh de 83 LOS Bais cbeeteeee 170 
OSA ee ce tee eugene 2 180 
LOSSee ee eee 19] 


a Census figure. 
For sources and methods see Appendix B of this chapter. 


Other persons employed in the field of health such as doctors, dentists, 
chiropractors, and so forth, are expected in total to comprise about the same 
percentage of the population as today. And thus our expectation of a rise 
in the ratio of persons employed in the field of health to the population is 
based wholly on the expectation of a rise in the ratio of persons employed 
in hospitals to the population. It is expected that employment in the field of 
health will rise from 190,000 in 1955 to about 550,000 in 1980. 


Universities: The volume of full-time employment in universities for 
selected years between 1926 and 1955 is shown in Table 5. 3. Non-teaching 
employees in univeristies are thought to be about one and a half times the 
number of full-time teachers. 


The forecast of employment for universities is based on the forecast of 
the number of students who will be attending universities. This forecast of 
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the number of students is explained in the Commission’s study of require- 
ments for social capital. The ratio of students to teachers is expected to 
rise from something in the order of 11 to 15, in consequence of the extreme 
pressures on the universities that will inevitably be associated with the surge 
of students they must admit. The ratio of teaching personnel to non-teaching 
personnel in universities is expected to remain constant. The forecast of 
students multiplied by the teacher-student ratio and this in turn multiplied 
by the ratio of the total university employment to teachers yields the forecast 
of employment in universities. On this basis employment in the universities 
is expected to rise from 18,000 in 1955 to 55,000 in 1980. 


Table 5. 3 


FULL-TIME EMPLOYMENT IN CANADIAN UNIVERSITIES 
1926: 10° 19555 SELEGIEDS YEARS 


(thousands) 
1926 .F ete cistern ee 6 LAS CAE Ch shectt ctiee tee ee 10 
1930. Srecee, tnt ad eee ee 9 TOS OS ERR Soe ie IR se 15 
BS si A, ee cree ee, 11 LOSS BOONE. Ane edna ate de nae 18 
1S: 10 Titeate | So aoe eee OMe beds eee & 9 


Schools: The forecast of employment in non-university education and 
in religious activities is also based on a forecast of the number of students, 
the ratio of students to teachers, and the ratio of teachers to total employ- 
ment in the sub-sector. As in the case of university students, the forecast of 
non-university students that was used is the one described in the social 
capital study. The student-teacher ratio is expected to increase from about 
27 to about 32—again because of the enormous influx of students in the 
school system that must be anticipated. The ratio of total employment in 
non-university education and religious activities to teachers in this field is 
expected to decline from its present 178 to 168. This expected decline is to 
be accounted for partly by a decline in the ratio of persons engaged in re- 
ligious activities to non-university teachers, and partly by a failure of admin- 
istrative and maintenance personnel in non-university education to rise as 
rapidly as the number of teachers. 


Miscellaneous community services: These embrace welfare institutions, 
trade and labour organizations, and a few other service organizations. Em- 
ployment in these services accounted for .64% of the total labour force in the 
1951 census. This figure was higher in 1951 than in previous census years; 
it was .38% in 1931. It is expected that a further increase in this proportion 
will be experienced so that by 1980 it will reach .80%. We have therefore 
forecast that the absolute volume of employment in miscellaneous com- 
munity services will increase from the present 42,000 to 80,000 in 1980. 


1Housing and Social Capital. 
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Government employment: Government employment by federal, pro- 
vincial and municipal governments, as defined for purposes of this study is 
shown in Table 5. 4. 


Table 5. 4 


EMPLOYMENT BY FEDERAL, PROVINCIAL AND 
MUNICIPAL GOVERNMENTS 1926 TO 1955 


(thousands) 

LODGE eee ue, et 58 LOS 55 ae een mt: 74 1945 RS eee ee RBIS) 
1S PALL eh ee Lana aa 61 OSG Wie cee Ree ie, 74 OA Gi ctr at ene de ta, 150 
NO DAS: ne cae ee 66 (ICE Aah Oe 2S eRe 76 gO hy he el eal Sat a ee, 155 
TODO MEN Mewar Nee sabe 68 LOSS tae ete ee hee 82 LOASt te PRM Ae 163 
1sme el. 74 ORE on ee ee 80 LOA OR ah eons ai ahs 168 
193 Piet Peedi ey 79 LOA OSes ee rhe, 2, 81 HOSOM SLES MRL Ue 173 
tC A ot acte- aeteh iar alias 77 A YY [el ae eae ee 90 195.1 ee ede 8 180 
19330005 tee ee 69 DBS ia hoe ai tama 100 TDS) eee ere ey 194 
O34 Bee) teeth 75 be Ue nen ae aa a ee 115 LOS AT ee ter tate ae 195 
194418. eee Aa 123 O54 Sa ee ee eS 200 

POSS: Waele Reed co 215 


It should be noted carefully that while these figures include employees 
of the post office, they do not include any employees of Crown corporations. 
Moreover, employees of federal and provincial hospitals have been classified 
as employees in the health field. There are many other examples of em- 
ployees often thought or considered to be employees of the government 
who have, in this study, been classified as employees of other sectors of the 
economy. 


Municipal employees have almost doubled in number since 1926, even 
though the employees here referred to do not include persons engaged by 
municipal enterprises such as waterworks, municipal hydro commissions or 
telephone companies. 


For the study of social capital an estimate was made of the number of 
people who were expected in 1980 to be residing in groups of municipalities 
Classified by size. Since it was found that in each size group the ratio of 
municipal employment to population had not changed significantly between 
the early 1930’s and the early 1950’s, the averages of these ratios for these 
dates were applied to the projections of urban populations for 1980. This 
procedure yielded a figure for municipal employment in 1980 of 157,000, 
which is to be compared with the figure of just under 70,000 in 1955. 


Employment in the two senior levels of government, as here defined, 
has increased by almost two-thirds in the last decade. The ratio of this 
employment to population has changed from 7.3 per thousand in 1945 to 
9.4 per thousand in 1955. In the postwar decade, federal government em- 
ployment increased by some 19%, whereas employment in provincial govern- 
ments rose over 60%. In the early postwar period in the federal government 
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field, there was a substitution of employees on the civilian side of government 
administration for employees responsible for administering the war economy, 
so that the expansion of the federal government services was retarded. In 
the provincial government services, the situation was rather different; the 
ending of the war permitted an expansion of activities which had been 
delayed during years of depression and the war. 


It is of course very difficult to forecast the extent to which the activity 
of the nation will be administered directly by government departments. We 
have, in recent years, experienced a rather rapid expansion of various social 
services; moreover, since about 1948 the civilian corps supporting the armed 
forces has more than tripled. The effect of the introduction of new data- 
processing machinery will probably restrict the expansion in the clerical 
ranks of the civil services, but, on the other hand, the expansion of the 
professional ranks will probably exceed that of the service as a whole. 


Unless there is a fundamental change in the tasks of government in 
Canada, the most likely forecast would seem to be that the number of 
federal and provincial government employees per thousand of the popula- 
tion will not fall but rather rise modestly. We have forecast that this 
figure will rise from 9.4 in 1955 to 11.6 in 1980. This implies that the 
number of federal and provincial government employees will rise at the rate 
of 3% p.a.p.a. from about 150,000 to 310,000. The population, it will be 
recalled, is expected to increase at about 2.2% p.a.p.a. (if net immigration 
is at the rate of 75,000 per annum). 


For the civilian government and community services sector as a whole, 
the implications of our detailed forecasts are that employment will increase 
from some 665,000 in 1955 to approximately 1,450,000 in 1980. As a 
proportion of the total of persons with jobs in the whole economy, employ- 
ment in this sector will rise from 12.5% in 1955 to 14.5% in 1980 (the 1980 
figures quoted above, are, as usual, based on the assumption of net immigra- 
tion at the rate of 75,000 per annum). 


It remains now to describe the assumptions underlying the forecast of the 
division of employment in the industrial sector of the economy as between 
agriculture and business. In Table 5. 1, the number of persons with jobs 
in agriculture is shown to have declined since 1939 at a very rapid rate. 
This decline has been associated with the increased use of machinery on 
farms, which, in turn, has permitted an expansion of the average size of 
farm. The hired man and the family worker left farms at equal rates 
until 1951 and thereafter unpaid family workers continued to leave the farm 
though the hired labour force remained almost steady. Thus, we have been 
able in recent years to produce more food with an absolutely smaller agri- 
cultural labour force. This phenomenon, which is dealt with at greater length 
in the Commission’s study of agriculture,? is expected to continue through 


*Progress and Prospects of Canadian Agriculture. 
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part at least of the period of the forecast. These agricultural studies suggest 
that the labour force in agriculture will continue to decline, though at a 
diminishing rate, throughout the period between now and 1980. We shall 
not enter into an elaborate defence of this forecast here, but will refer the 
reader to the analysis of prospects for agriculture in the special study of 
agriculture prepared for the Commission. Employment in agriculture which 
in 1955 averaged about 820,000 for the year, will, by 1980, be about 
100,000 lower. The implication is that the ratio of agricultural employment 
to total civilian persons with jobs which has decreased almost continuously 
since 1926 will decrease further from its present level of 15.3 to approxi- 
mately 7.5% in 1980. 


Employment in the business sector of the economy is expected to rise 
from its present 3,850,000 to 7,460,000 by 1980. As noted above, this 
forecast has been obtained residually. 


Ill. Hours of Work 


As explained at the beginning of this chapter, a crucial link in the fore- 
cast of output in the agricultural sector and the business sector was a fore- 
cast of hours worked per man per week on the average. In Table 5.5 are 
presented the historical series on the average hours worked per week per 
man in Canada in each of these two sectors, together with figures for the 
United States with which they may be compared. In Appendix C a brief 
resumé of the sources of the figures on hours worked per week in Canada 
is given. A warning should be offered however that these data have been 
pieced together from fragmentary source material, are almost certainly in- 
correct indicators of absolute values and are probably only fair indicators of 
the trend of the values. In thinking about the figures, it should be remem- 
bered that they represent averages of the hours of work of all employees in- 
cluding those who work overtime as well as those who work part time. It so 
happens that average hours worked per man per year have declined at about 
the same rate in agriculture as they have in business, according to our esti- 
mates. If our estimates are reasonable indicators of changes in hours worked, 
then the differential between agriculture and business has remained a fairly 
constant proportion of the hours worked in business. There is some reason 
to suppose that this relative differential might well continue to be the same. 
Agricultural hours are longer than those in business and shorter hours being 
a rather common goal, one might suppose that hours worked in agriculture 
might diminish more rapidly than in business. On the other hand, the adop- 
tion of mechanical aids on the farm cannot entirely prevent nature from im- 
posing her timetable on the farmer. With these thoughts in mind, in the 
absence of much further information and on the advice of the economists 
preparing the Commission’s special studies in agriculture, we have predicted 
that hours of work in agriculture will continue to decline at the same rate 
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Table 5. 5 
AVERAGE WEEKLY HOURS WORKED PER MAN 
Canada United States 
Agriculture Business Agriculture? Manufacturing> 
19263 Saree. 64.0 49.8 — 45.0 
192] eeerte 64.0 49.7 — 45.0 
1928 ee 63.0 49.6 — 44.4 
1920 ee eee 63.0 49.8 — 44.2 
93 Ore wees 62.0 48.2 — 42.1 
193 eRe eee 62.0 — — 40.5 
19320 eee. 61.0 — — 38.3 
1933 cee. ses 61.0 — — 38.1 
19344 ee a 60.0 — os 34.6 
1935 eee 60.0 — — 36.6 
1936) See 59.0 — — 39.2 
L937: eerie 59.0 — — 38.6 
1938 ee eee 58.0 — = 35.6 
93 Dia ect er: 59.4 — = B7a7 
1940 nes ee 60.5 — — 38.1 
LOA hae mete 61.9 —— = 40.6 
1942 Pee ae 63.3 — — 42.9 
LOA 3 ere 62.8 — a 44.9 
TO4AS epee 292 — — 45.2 
LOA SF eae. 58.4 44.0 = 43.4 
1946 tee. eee 55.4 42.6 — 40.4 
1947 4. eee, 53.0 42.4 52.9 40.4 
1948 Sean Sei 42.0 52,5 40.1 
1949 2cee epee: 52.6 42.1 53.3 39.2 
1950. See 51.8 42.3 50.1 40.5 
19S ee pees By 7) 42.1 52.6 40.7 
AAS ip Zieh, aN 53.8 41.8 50.9 40.7 
195330 pee 54.8 41.7 50.0 40.5 
19542 eee Seis! 41.0 49.3 39.7 
LOSS ee Syisys) 41.3 49.5 — 


a Persons at work in agriculture by average hours worked during the survey week: May, 1947 
to May, 1955. 


Source: Bureau of the Census, Current Population Reports, Labor Force Series, P-50, No. 63, Hours 
of Work in the U.S., 1955. 


b Average weekly hours, excluding overtime, for production workers in manufacturing industries. 


Source: U.S. Department of Labor, Bureau of Labor Statistics, Statistical Abstract of the United States, 
1955, p. 212 and Historical Statistics of the United States 1789-1945, Series D, pp. 117-120. 


as hours of work in the business sector of the economy. In the business 
sector, the forecast is a simple one, namely, that hours will continue to de- 
cline at the same rate of decrease that has been experienced since 1926. 
Thus, average hours per week per man in agriculture are predicted to fall 
from 55.3 in 1955 to 43.75 in 1980 and, in business, to fall from 41.3 in 
1955 to 34.3 in 1980. 


IV. Output—The Record 


To produce forecasts of output according to the procedure indicated in 
the diagram on page 00, we need to combine forecasts of output per man 
or output per man-hour with the forecasts of employment and hours of work 
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given in Parts II and III above. However, in making forecasts of produc- 
tivity we shall want to examine the record of productivity. This cannot be 
completed until we have presented the record of output. In this part we shall 
discuss the historical record of output in the main sectors of the economy. 
There are several ways in which the output of the Canadian economy may 
be measured; we shall first describe these and then explain why we have de- 
cided to use the measure known as Gross Domestic Product at factor cost. In 
Part V we shall give a summary of the record of productivity, our forecasts 
of productivity and our forecasts of output. 


1. Alternative Measures of Output—Definitions 
(i) National income by industry 


In the official D.B.S. publications: National Accounts — Income and 
Expenditure, estimates of national income by industry for 13 industries of 
the economy are provided. The concept of national income is probably the 
most familiar of all the measures of output, being widely used both in 
Canada and the United States. The contribution of each industry to national 
income is reckoned by adding together the rewards of the factors of pro- 
duction employed in that industry. Output as measured by national income 
excludes indirect taxes on the products produced by the industry, subsidies 
received by the industry and, by convention, depreciation on capital em- 
ployed in the industry. 


In calculating national income by industry, it is desired in principle to 
regard the fundamental economic unit as the establishment, and for purposes 
of allocating most components of income, it is possible to regard the estab- 
lishment as the fundamental unit. However, in cases of enterprises consisting 
of many establishments, the basic accounting documents of the enterprises 
do not usually permit the allocation of profits by establishments and, there- 
fore, in those cases in which the establishments of an enterprise are in dif- 
ferent industries, the profits of all are credited to the industry to which the 
head office or the largest establishment belongs. For this reason, there is 
probably an understatement of the income of extractive industries and an 
overstatement of the incomes of manufacturing industries in this measure- 
ment of output as an industry’s contribution to national income. 


(ii) Net value added as defined in the census of industry 


In the annual census of industry in Canada, the output of manufacturing 
industries is defined as the difference between the value at current market 
prices of the goods and services produced in the current period, less the 
value of the raw materials, fuel and power used, measured at current costs. 
Thus, the measure of output in the Canadian census of industry is essentially 
a measure of the value added to the materials and power used in the industry 
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by the application of labour, entrepreneurship, capital and a few services. 
Net value added includes depreciation and also the value of the services of 
advertising, insurance and transport purchased by establishments in the in- 
dustry. This measure of output reflects current prices. 


(iii) The index of industrial production 


Indexes of industrial production have been published for Canada for the 
period 1935 to date for mining, power and manufacturing production. The 
objective of the index of industrial production is to measure,’ in constant 
prices, the change in the output of an industry, output being conceived as the 
difference between the value (apart from excise taxes and subsidies) of goods 
or services produced and materials, fuel, power and the services of adver- 
tising, insurance and transportation purchased. Thus, conceptually, indexes 
of industrial production measure changes in output defined to include de- 
preciation and to exclude indirect taxes, subsidies and services, as well as 
materials purchased from other industries. In practice, it is not possible to 
exclude services purchased from other industries in this way, as basic data 
are lacking.* In addition, it is not possible to obtain for all industries in 
each year direct measurements of output as it is defined above. In such 
cases it has been necessary to use as indicators, measures of gross output or 
materials used, or, in some cases, man-hours of input. An exposition of the 
methods by which the indexes of industrial production are constructed may 
be found in the D.B.S. Reference Paper No. 34 already referred to. 


2. Alternative Measures of Output—Characteristics 


In this section, we shall review the three alternative measures of output 
described in the previous section with respect to a few important charac- 
teristics. 


(i) Coverage 


Ideally, any measure of output should supply information for a fairly 
detailed breakdown of industries. This means, among other things, that in- 
formation must be sufficiently complete that it is not necessary to attribute 
movements in the output of one industry to another industry. This also 
means that there should be a clear distinction between the outputs of the 
various industries, and between income and output (especially as output must 
all be produced domestically, whereas income generated by productive activ- 
ity may partly be paid to foreigners). The output of an industry as measured 
by its contribution to national income does not measure up fully to this ideal. 
For example, pulp and paper profits are allocated partly to the output of 


*“Owing to the absence of a breakdown by individual industries of the cost of business services, it 
was necessary within each major group to limit our measurement to (census) ‘value added’ in constant 
Prices’, Revised Index of Industrial Production 1935 to 1951, D.B.S. Reference Paper No. 34, p. 13. 
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the forestry industry; the output of the mining industry reflects, in some 
degree, profits from smelting ore. Finally, the industrial contributions to 
national income as published in Canada are available only for rather broad 
sectors of the economy; for example, no breakdown of the manufacturing 
sector is provided. Output measures defined as net value added (according 
to the census of industry) are available for a rather fine breakdown of parts 
of the economy, but for other parts of the economy they are not available 
at all. Moreover, this measure of an industry’s output does not accurately 
represent the changing use of services supplied by other industries. 


Indexes of industrial production are available for a very large number 
of manufacturing and mining industries but there are no indexes of produc- 
tion published for some sectors of the economy. Although conceptually this 
measure would adequately reflect an industry’s changing use of services, in 
practice it does not because of the limitation of data available for use both 
as weights and as indicators of change in output. 


(ii) Sensitivity to price changes 


It is desirable that a measure of output be insensitive to changes in the 
general price level. Otherwise, a fall in the value of money might be mis- 
takenly reckoned as a growth in output. Thus, measures of output should be 
stated either in physical units or in constant dollars. Industrial contributions 
to national income are, as we have stated, measures of output in terms of 
income. It is almost as difficult in practice as it is in theory to deflate a 
series of income figures. Presumably it would not make much sense to seek 
to measure output with series of income figures corrected for changes in the 
prices of goods a consumer buys. On the other hand, if we seek to deflate 
figures of income received by each factor of production, we find that while 
we have rather obvious deflators—wage and salary rates—for the income of 
wage earners and salary earners, the selection of deflators for profits, rent 
rates and interest receipts is much more difficult. 


Net value added, as defined in the census of industry, measures output 
in current dollars. It is almost impossible to correct this measure for price 
change as it includes a complex of incomes, depreciation and payments for 
other business services. 


The index of industrial production, conceptually, is independent of 
changes in the levels of prices since its weights are the prices prevailing in 
the base period. This measurement of industrial output is affected by the 
changing structure of prices, however, since products with relatively high 
unit prices in the base year get correspondingly high weights in the index. 


(iii) Treatment of indirect taxation 


Whether the measure of an industry’s output should vary directly with 
indirect taxes and inversely with subsidies depends on where it is thought 
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that the burden of taxation falls. If it is thought that indirect taxes are paid 
by the industry on whose products taxes are levied out of the earnings of 
that industry from production, then, presumably, measures of that industry’s 
output should reflect changes in indirect taxes. If, on the other hand, it is 
thought that indirect taxes are paid by the purchasers of an industry’s 
product, it might be argued that the measure of output should not reflect 
changes in indirect taxes. The matter is complicated, however, as economists 
have never been confident of their analysis of the incidence of taxation. 
Moreover, indirect taxes include a great variety of taxes, such as excise 
taxes, property taxes, sales taxes and revenues from Crown lands. 


All three measures of output considered above are independent of in- 
direct taxes and subsidies. 


(iv) Treatment of depreciation 


If depreciation were a good measure of the using up of capital in pro- 
duction, there would probably be much to be said for defining output so as 
to exclude the depreciation of capital in the same way we define it so as 
to exclude the use of materials. However, the measures of depreciation avail- 
able to us are arbitrary, partly because depreciation is sometimes measured 
by the rules laid down by the income tax authorities and partly because its 
measurement in any event must be, to some extent, an accounting conven- 
tion. Measures of depreciation for income tax purposes generally have higher 
value than that of the true loss of capital each year, and, in addition, some 
industries receive favoured treatment by the income tax authorities as they 
are allowed to charge higher rates of depreciation than other industries. 

ecause of this arbitrariness in the available information, it seems desirable 
that in measuring output no distinction between depreciation and profit 
should be drawn but that the two items should be treated as one. Of the 
three measures of output referred to above, only industrial contribution to 
national income separates depreciation from profit. 


(v) Treatment of inventory profits and losses 


Profits and losses on inventories are not to be regarded as output. How- 
ever, when the output of an industry is measured by its contribution to 
national income, profits for the industry will include inventory profits (or 
losses) unless a specific inventory valuation adjustment is made. Only for 
grain stocks has such an adjustment been made in the figures of industrial 
contributions to G.N.P. published by the D.B.S. No adjustments have been 
made in respect of other inventories. 


Net value added as defined by the census of industry, does not in prin- 
ciple require an inventory valuation adjustment, but it does require one in 
practice. In principle, establishments are requested to file information on 
materials used (rather than bought) and on goods produced (rather than 
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sold). In fact, establishments do not always adhere precisely to the instruc- 


tions, and, to the extent that they do not, an inventory valuation adjustment 
should be made. 


Insofar as the index of industrial production is based on information 
derived from the census of industry, the same observation applies to this 
measure to Output. Both the measure of net value added and the index of 
industrial production should make an allowance for the change in unfinished 
goods in process during the year. On this aspect of adjustment for inven- 
tories, see D.B.S. Reference Paper No. 34, page 23. 


(vi) Summary 


In brief, output as measured by industrial contributions to national in- 
come is inadequate for our purposes because it is almost impossible to 
express it in constant dollars and because it is not available in fine indus- 
trial breakdown. In addition, the exclusion of charges for depreciation from 
national income by industry, while defensible in principle, is not perfectly 
satisfactory in practice because of the quality of the estimates of these 
charges. Finally, this measure suffers from the need for adjustment of profits 
to exclude profits and losses on inventories. 


The measure of output provided by net value added is also inadequate 
for our purposes. The measure uses current prices and is, therefore, highly 
sensitive to changes in the prices of particular commodities. 


The indexes of industrial production are available for a very fine break- 
down of some sectors of the economy, are in many respects independent 
of the price level, and treat profits and depreciation similarly. No indexes 
of production are available for some sectors of the economy and some 
indexes of production fail to take proper account of the purchases of business 
services. Nevertheless, the indexes of industrial production are the best of 
the three measures of output so far discussed and a very considerable use 
of these indexes was made in estimating output according to the measure 
we selected and which we shall now describe. 


3. The Gross Domestic Product at Factor Cost (G.D.P.) 


D.B.S., in connection with its study of the inputs and outputs of Canadian 
industries in 1949, produced for 1949 measures of the outputs of indus- 
tries which are, in fact, different from all three of the measures described 
above.® These measures we shall refer to as individual contributions to Gross 
Domestic Product at factor cost. 


4Since 1952, establishments have been asked to file information on the value of factory shipments 
(rather than goods produced) so that an inventory valuation adjustment is now required in principle. 

5The Inter-Industry Flow of Goods and Services, Canada, 1949, D.B.S. Reference Paper No. 72, 
1956. 
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An industry’s contribution to the G.D.P. in any year is defined as the 
returns to the factors of production employed in that industry in Canada 
(even though the recipients of these returns may live abroad) including 
depreciation with profits and excluding purchases of business services from 
other industries, indirect taxes and subsidies, and receipts by Canadians for 
productive services rendered abroad. 


The G.D.P. was available as a by-product of the Bureau’s input-output 
study for 1949 for each of 50 industries. G.D.P. figures in this study for 
1949 are either the same as are published in The Inter-Industry Flow of 
Goods and Services, Canada, 1949, or are combinations or breakdowns of 
estimates appearing there. The reader may consult this D.B.S. publication 
for detail on the construction of these estimates for 1949.6 


We shall mention two cases in which we have re-allocated estimates 
appearing in the Bureau’s publication. In the input-output study, an attempt 
was made to include all construction activity in the construction industry, 
even that done in other industries by employees of those other industries. 
In the estimates included in this study, we have attempted to allocate con- 
struction undertaken by, for example, the employees of mining and trans- 
portation industries to those industries. The other re-allocation concerns the 
finance, insurance and real estate industry. Most of the product of this 
industry fits into one or two categories, either rents (paid by other indus- 
tries and residential occupants) or the remuneration of factors by this in- 
dustry. The concept adopted here of the output of this industry is that it 
consists of the remuneration of factors employed in this industry, while rents 
paid by, or imputed to, tenants should be allocated to the industries using 
the occupied property. Some other re-allocations have been made but they 
are relatively minor compared with the two we have mentioned explicitly. 
The re-allocations do not change the total G.D.P. for the whole economy; 
this remains at $14,779.9 million. This figure may be obtained from the 
published G.N.P. for that year by adding to it net income paid to foreigners 
(approximately $307 million) and deducting from it an inventory valuation 
adjustment (approximately $158 million), and indirect taxes, less subsidies 
(approximately $1,830 million). 


Having chosen this measure of industrial output for 1949, it was neces- 
sary to produce the comparable measures for the other years in the period 
1926 to 1955. Briefly, the method was to multiply the 1949 G.D.P. figures 
for each industry by an index number of production for that industry with 
1949 as its base to obtain its G.D.P. in any year. Index numbers used were, 
for the most part, supplied by the Business Statistics Section of D.B.S. For 


‘It should be pointed out, however, that for the year 1949, there is an inventory valuation adjust- 
ment in the G.D.P. figures while there is none (except for grain) for the industrial contributions to 
national income. 
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mining, manufacturing, and the utilities industries, the indexes are sub- 
stantially the same as the published indexes of industrial production based 
on the average for the years 1935 to 1939. 


The reliability of these annual indexes is described fully in D.B.S. 
Reference Paper No. 34 on the Index of Industrial Production. For industries 
other than mining, manufacturing and utilities, no published indexes were 
available. We have been fortunate in obtaining access to worksheets and 
some preliminary unpublished indicators from D.B.S. which are of a tenta- 
tive nature and which must be revised, and in some cases radically altered, 
before publication. We recognize the dangers inherent in combining the 
published and the preliminary revised (and unpublished) indicators. We, of 
course, take full responsibility for the results, 


Quarterly indexes have been prepared for all sectors of the economy since 
1949 which are, as far as possible, similar in their calculation and concept 
to those in the published indexes. However, we have been forced to employ 
a variety of miscellaneous indicators for the years prior to 1949 because of 
the absence of systematically collected data for those years. 


It should be emphasized that in addition to the difficulties described 
above of interpreting the indexes of industrial production, we have added a 
new one: the internal weight for many of the published indexes pertains to 
the period 1935 to 1939, whereas the weighting of each industry index, 
relative to other industries in the present G.D.P. estimates, pertains to 1949, 
At the very least, this complicates the understanding of the G.D.P. series. 
At worst, the use of 1935 to 1939 weights leads to Overemphasis on rapidly 
growing industries that are now putting out products at lower relative prices 
than in the base year. The indexes of industrial production that we have 
used measure net output when possible. When data are scanty, it is some- 
times necessary to base the index on gross output, including the change in 
the use of materials per unit of output. If the industry in question produces 
more goods per unit of materials, the use of gross indicators will tend to 
understate the growth of output, but if, as in agriculture and many extractive 
industries, there is an increasing use of materials per unit of output, gross 
indicators will tend to overstate the growth of output. In Appendix D, these 
and other biases are discussed in more detail. 


In the trades, services and construction industries, and in the activities 
of government and of providing residential housing, the concept of produc- 
tion or of value added becomes very shadowy both in the measurement of 
the Gross National Expenditure and the measurement of G.D.P. Recourse 
must be had to simple reckoning of factor rewards on the assumption that 
the change in the value of output is approximately equal to the change in the 
sum of wages and salaries. Where there are different grades of employees 
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or services (for example in the armed forces, and, in a slightly different sense, 
in the post office) it is possible to give some indication of improvements of 
efficiency by noting the different proportion of employees or services in the 
different categories in successive years. This device, however, can only 
approximate such improvement in service or efficiency. Consequently, it is 
likely that the G.D.P. estimates derived here for sectors I to V correspond 
much more accurately to the concept of production than do the estimates for 
sectors VI to VIII. 


We shall now describe the sectors into which the 50-odd industries have 
been combined. There is a fairly obvious sort of logic in the combinations of 
industries and the sectors correspond fairly closely to the division of labour 
in the Commission’s study of the economy. The sectors are as follows: 

I. Agriculture 

This sector is not differentiated either as to region or as to type of farm- 
ing. 

II. Resource Industries 


This sector covers forestry, fishing and hunting, mining (including ex- 
ploration and prospecting) and electric power (including its distribution) 
but excludes other utilities. 


III. Primary Manufacturing 


This sector covers the following industries in the Commission’s primary 
manufacturing category: 


In the food and beverage group: canning and processing, dairy products, 
grain mill products and meat products. 


In the wood products group: saw and planing mills. 
In the paper products group: pulp and paper. 


In the non-ferrous metal products group: non-ferrous metal, smelting 
and refining. 


In the non-metallic mineral products group: abrasives (artificial) and 
cement (hydraulic). 


In the chemicals and allied products group: acids, alkalis and salts, fer- 
tilizers, and primary plastics. 
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IV. Secondary Manufacturing 


This sector covers the industries in the Commission’s secondary manu- 
facturing category, and consists of all manufacturing groups and sub-groups 
not in primary manufacturing. In particular, it covers the primary iron and 
steel industry, and the petroleum and natural gas industry (exclusive of field 
operations and pipelines). 


V. Transport, Storage and Communication 


This sector covers organizations suggested by its title including the 
C.B.C. and C.N.R., but omits the Post Office, which is in VII. 


VI. Trades, Services and Construction 


This sector covers the construction industry (not all construction activity, 
however), gas utilities and waterworks, finance, insurance and real estate. 
Wholesale trade is covered but, unfortunately, it is carried on the retail 
trade indicator. The finance, insurance and real estate industry estimate is 
confined to the remuneration of factors working in the industry, and excludes 
the rent of premises or property used by other sectors. 


VII. Government and Community Services 


This sector includes public works department construction. It also in- 
cludes the output of the post office, the services of schools and hospitals, and 
the medical profession, the remuneration of the civil service and the armed 
forces. 


VIIT. Rents for Residential Housing 


The services of residential housing are regarded as productive activity 
and their value as measured by rents paid or imputed to the owners of the 
property are included in the G.D.P. 


Further details on the sources and methods used in the measurement of 
G.D.P. by industry are to be found in Appendix E. 


In Table 5. 6, the G.D.P. estimates for the agricultural, business and gov- 
ernment and community services sectors of the economy together with resi- 
dential rents are presented for the period 1926 to 1955. In Appendix F more 
detailed estimates may be found. An even finer breakdown of G.D.P. for 
the manufacturing sector of the economy may be found in the Commission 
study Canadian Secondary Manufacturing Industry. 
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V. Output—The Forecasts by Main Sectors 


In this part, we give a summary of the recent history of changes in pro- 
ductivity, forecasts of productivity and forecasts of output according to the 
divisions into sectors just made. 


1. Output in the Agricultural Sector 


Our forecast of output in the agricultural sector has been made by mul- 
tiplying the expected number of workers in agriculture by the average num- 
ber of hours each is expected to work per year and by multiplying this in 
turn by the productivity of agricultural labour as measured by G.D.P. in 
agriculture per man-hour. 


We have described the forecast of agricultural employment in Part II of 
this chapter and the forecast of average weekly hours per man in Part III. 
We must now describe the forecast of the productivity of agricultural labour. 
In Table 5.7 we present figures of the productivity of agricultural labour in 
Canada and the United States. The rate of increase of the productivity of 
agricultural labour is shown in Table 5.8 for selected periods for Canada 
and the United States. Figures of productivity in agriculture are extremely 
sensitive to changes in the size of crops. Part at least of the phenomenal rate 
of increase of G.D.P. per man-hour in Canadian agriculture in the postwar 
period is to be attributed to the very large crops, especially grain crops, that 
we have enjoyed in several seasons. No small part of the increase in agricul- 
tural productivity must be attributed to the mechanization of farming that 
has advanced so remarkably in the postwar decade. It may be supposed with 
some confidence that the mechanizing of farms will now advance at a slightly 
less rapid rate. Productivity in agriculture also reflects the composition of 
agricultural output. There will be changes in the “‘basket” of goods produced 
by Canadian farmers; wheat production will probably remain at about its 
present average amount, whereas production of meat, vegetables and dairy 
products may be expected to expand. Though the factors affecting produc- 
tivity have divergent effects, it is our feeling that agricultural productivity will 
experience a decline in its rate of increase and we have forecast, therefore, 
that it will rise at 3% p.a.p.a. from 1955 until 1970, and from then on at 
2.5% p.a.p.a.* On this assumption and on the assumptions made earlier con- 
cerning employment and hours of work in agriculture, we have predicted 
that agricultural output as measured by G.D.P. in this industry will rise from 
$2,340 million of 1949 dollars in 1955 to $2,910 million of 1949 dollars 
in 1980. In Table 5. 9 we present a summary of the factors underlying the 
forecast of agricultural output. 


It should be noted that the 1955 figure used in the calculations was not the actual figure experienced 
in that year, namely, $0.99, but rather $0.87, which is the 1955 figure on a line of trend of agricultural 
productivity. It so happens that $0.87 is also the average of the actual figures for agricultural pro- 
ductivity in 1954 and 1955. 
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Table 5. 7 


OUTPUT PER MAN-HOUR, AGRICULTURE 


Canada: 
G.D.P. at factor cost, 
1949 Canadian dollars 


eed A! Wh 


United States: 
G.N.P. at market prices, 
1953 U.S. dollars 


.667 
.626 
le 
.643 
.662 
LOS 
.675 
693 
.647 
.682 


659 
.670 
.690 
AS, 
.682 
718 
.699 
nS 
718 
.746 


.703 
.786 
a9 
761 
.703 
815 
.730 
837 
ae}tis! 
903 


902 

990 
1.048 

986 
1.000 
1.031 
1.098 
1.091 
1.263 
22 


1.434 
327 
1.362 
1.437 


Source: The Canadian rates are derived from data prepared for the Commission. See Appendix F of 


this chapter. 


The United States rates are based on estimates prepared by John W. Kendrick of the National 
Bureau of Economic Research as revised for the Joint Committee of the U.S. Congress on the 


Economic Report. 
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Table 5. 8 


RATES OF GROWTH OF OUTPUT PER MAN-HOUR, 
AGRICULTURE 


1926-47 1926-53 1947-53 1949-53 1949-55 
Se) a ee .60 Ded. 8.82 11.23 7.54 
United States ................. 2.14 2.70 4.70 3.36 — 


Canada 


Table 5. 9 
THE FORECAST OF AGRICULTURAL OUTPUT? 


(based on the assumption of net immigration of 75,000 per annum) 


1955 1965 1970 OTS 1980 

Employment 20) 54.65.6000 1.00 293 9 .906 90 
Average weekly hours 

Pereman eer 1.00 88 85 82 GIS) 

G.D.P. per man-hour........ 1.00 1.18 137 ihasys) 7/5) 

GD BO ee  agscs 1.00 97 1.06 {1 1S) 1.24 


a Index numbers based on 1955. 


b The product of the first three index numbers in a column does not necessarily equal the last because 
of rounding. 


2. Output in the Business Sector 


We have described earlier our predictions of employment and average 
weekly hours per man in the business sector of the economy. These predic- 
tions were that employment would about double, while weekly hours would 
fall about 20%. We turn our attention now to productivity in the business 
sector as measured by G.D.P. at factor cost per man-hour of labour em- 
ployed. 


The figures from 1926 that we have available are given in Table 5. 10 
together with figures for the United States with which they may be compared 
(though the definitions vary somewhat). 


In Chapter 3 we offered some theoretical speculations concerning move- 
ments in output per man-hour. Here, it is necessary, with these theoretical 
notions in mind, to attempt to forecast the actual dollars and cents worth 
(1949 dollars) of G.D.P. to be produced by an average man-hour of effort 
in each of the forecast years. A difference of five cents in the forecast can 
have a very large effect on the forecast of output in the business sector. More- 
over, the data in the historical records are known to be weak, and to be 
weaker for earlier periods than for recent ones. It follows that the prediction 
of the level of output per man-hour is extremely hazardous. Indeed, at this 
point we come face to face with the fact that it is almost impossible to fore- 
cast the nation’s output. However, if one studies the comparative rates of 
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Table 5. 10 


OUTPUT PER MAN-HOUR, PRIVATE BUSINESS SECTOR 


Canada: 


G.D.P. at factor cost 
1949 Canadian dollars 


‘ 5 eR Tc 
Ia det Vans Seeelt [ef aaiaiaieled amie 


ee ny 
ANA RADRWA 
Ae Oo MB OOe 


United States: 


G.N.P. at market prices 
1953 U.S. dollars 


1.190 
12220 
1.285 
1.276 
1.290 
1253 
1.268 
1.226 
1.244 
1.367 


1.381 
1.366 
1.474 
1.530 
1.583 
1.657 
1.673 
1.649 
1.666 
1.678 


1.649 
1.709 
1.650 
1.620 
Le el, 
1.884 
16935 ? 
1.974 
2.013 
2.072 


2.166 
2.240 
2.218 
2.245 
2.410 
2.486 
2.346 
2.303 
2.386 
2.478 


2.627 
2.652 
Dal 2 
2.804 


Source: The Canadian rates are derived from estimates of G.D.P. employment and hours prepared by 
the Commission and described here. 
The U.S. rates are based on estimates by John W. Kendrick of the National Bureau of Economic 
Research as revised for the Joint Committee of the U.S. Congress on the Economic Report. 


change in Table 5. 11, a few significant facts and interpretations stand out. 
In the first place, the range of average compounded rates of change is not 
unmanageably wide. For the Canadian figures in this table, this range is be- 
tween 1.71% p.a.p.a. and 3.24% p.a.p.a; the range in the figures for the 
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Table 5. 11 
RATES OF GROWTH OF OUTPUT PER MAN-HOUR, 
PRIVATE BUSINESS SECTOR 


(per cent per annum per annum) 


Canada United States 

ESTO TORS Gee ee — D 
POD Vl vOn sit 3 
1939) By Mee tea a 1.93 
OA ter —— 2.06 
LOA ee Ee ose 1.80 
1949s tele dee = 1.90 
LOS Oe eto — 2.00 
NOS ae ve se — 1.97 
OSS Ava ee — 2.01 
LSZCNOWOAT A eee 7A 11598} 
POAC ae Se 8 1 7A 1.72 
LOS Sy ereek-. 6, ne 1.85 1.94 
LOS Sterereeen eee. 1.91 — 
1939 TONSA ee — 1.33 
1949 Es eee 1.80 
LOSS ene eee ee na 2.18 
1947 to 1949.0, 1.78 3.73 
LOS 3\ eens eee DES 5 3.33 
ppl OSS ssc, hens. ee 2.45 —_ 
S49 ton 955 e ee 2.64 3.14 
DOS DERE eee eee 2.68 — 
TOS Otosl95 30 Vee. 2.63 2.20 
IO RS, wkeiemes 2.67 — 
LOSI tonl 9539.79. ee 3.24 2.82 
LOS Seas ck 3.01 — 
ISS3itowl OSS eee 2.76 —— 
OS 4itonl O5Se eee. ek. 3.03 — 


Source: The Canadian rates are derived from estimates of G.D.P., employment and hours prepared by 
the Commission and described herein. 
The U.S. rates are based on estimates by John W. Kendrick of the National Bureau of Economic 
Research as revised for the Joint Committee on the Economic Report. 


United States is a little wider. Secondly, in both countries, the figures based 
on comparisons of 1926 with postwar years are lower than those based on 
comparisons among postwar years. 


One would naturally be inclined to discount figures for comparisons that 
span the Great Depression and World War II. Moreover, the view might be 
taken that the future will resemble our recent experience more closely than 
our remote experience. These considerations, plus the fact that the data are 
the less trustworthy the earlier the period to which they refer, have led us to 
give more weight to compounded rates of growth over recent intervals than 
over longer intervals. In the light of these recent rates of growth, both in 
Canada and United States, fortified by what amounts to a faith in the cumula- 
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tive growth of knowledge and applied science, and mindful of the kinds of 
shifts of production to be expected in Canada, we have predicted that the 
G.D.P. per man-hour in the business sector of the Canadian economy will 
rise at a compounded average annual rate of between 2.50% and 3.25%. We 
are obliged to repeat, however, how difficult it is to evaluate the forces that 
play upon and determine this most important factor in the analysis of our 
prospects. Perhaps we may sum up our position by declaring that we have a 
moderate degree of confidence that the range we have predicted will embrace 
the rate of growth of productivity that will be realized, just as it embraces 
most of the rates we have computed from the brief record of our past ex- 
perience. It is our view that any rate within this range is equally likely. While 
we should be surprised if the rate were to fall outside the range we should not 
be more surprised if it fell on one side than if it fell on the other. 


In Table 5. 12 the forecasts for this sector of the economy are summar- 
ized in index number form. It is, predicted, on the basis of the assumptions 
we have set forth, that G.D.P. in the business sector (in 1949 dollars) will 
be three to three and one-half times its present size, should net immigration 
into Canada amount to 75,000 per annum. 


Table 5. 12 
THE FORECASTS OF BUSINESS OUTPUT? 


(based on the assumption of net immigration of 75,000 per annum) 


1955 1965 1970 1975 1980 
Employment# ee 2 onde ceeerere 1.00 1232, 152 EZ: 1.94 
Average weekly hours 
DeLMaNnsy Gris ean. 1.00 1 .89 .86 83 
G.D.P. per man-hour 
(lower forecast)........... 1.00 1.28 1.45 1.64 1.85 
G.D.P. per man-hour 
(higher forecast).......... 1.00 1.38 1.62 1.90 D222 
G.D.P.> (lower forecast)......... 1.00 1.54 1.95 2.42 2.98 
G.D.P.» (higher forecast)........ 1.00 1.68 2.18 2.80 3.58 


a Index numbers based on 1955. 


b For any year the product of the index of employment and the index of average weekly hours per 
man and the index of GDP per man-hour does not necessarily equal that of GDP because of 
rounding. 3 


3. Output in the Government and Community Services Sector 


We have predicted, as reported above, that employment in the army to- 
gether with employment in civil services, and a variety of community ser- 
vices, will double between 1955 and 1980. We shall, in this section, examine 
the record of output per man in this sector and explain our forecast of this 
productivity factor. 


The record of output per man in this sector is, of course, a very com- 
plicated one, both because of the heterogeneous character of the sector and 
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because of the extreme difficulty of interpreting the meaning of output in 
some sub-sectors. It is shown in Table 5. 13. The outstanding feature of 
the record is that the figures of the late ’20’s are of the same general order 
of magnitude as those of the late ’40’s and the average of the figure for the 
early °30’s is the same as the average of the figures for the early ’50’s, even 
though the early ’30’s were depressed times and the early ’50’s were booming 
times. It is true that in the last nine years, the figures have shown an almost 
unbroken decline; but they also showed a long decline in the early ’30’s. 


Table 5. 13 


OUTPUT PER MAN-YEAR IN THE GOVERNMENT AND 
COMMUNITY SERVICES SECTORe 


GDP: 
Number employed (millions of 1949 G.D.P. per man-year 
(thousands) dollars) (1949 dollars) 
1926 251 VISA 2,849 
1927 260 754.2 2,901 
1928 269 786.3 YSIS} 
1929 274 822.2 3,000 
1930 288 861.5 2,991 
1931 299 869.5 2,908 
1932 304 837.9 2,756 
1933 297 783.9 2,639 
1934 307 815.7 2265) 
1935 309 831.4 2,691 
1936 315 845.7 2,685 
1937 308 896.3 2,910 
1938 325 B25 2,931 
1939 326 1,005.0 3,083 
1940 417 1,335.8 3,203 
1941 597 1,869.0 3/13 
1942 802 2,288.4 2,853 
1943 OSS 2,862.9 2,719 
1944 flail S205 2,611 
1945 1,165 2,830.8 2,430 
1946 650 1,633.9 2,514 
1947 497 1,469.0 2,956 
1948 520 1,500.5 2,886 
1949 549 Hl S71 2,860 
1950 579 1,646.7 2,844 
1951 624 i552 2,813 
1952 674 1,881.4 2,791 
1953 707 1,977.9 2,798 
1954 740 2,059.4 2,783 
1955 782 2,132.6 DY DY 


a Including armed services. 


Of course one expects to encounter rising productivity figures in the 
record of Canadian experience. But it must be remembered that the figures 
now under discussion pertain to output per man and not output per man- 
hour, so that some of the gains in productivity per man-hour have been off- 
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set in these figures by the effect of the reduction in hours worked. But this 
is certainly not the whole story, since for a large component of the output 
of this sector, namely that of the civil services of governments, output has 
been measured by payrolls and real output by payrolls deflated by an index 
of wage rates; real output per man measured in this way necessarily will 
be almost constant (apart from changes in the composition of the service). 


One is inclined to take the view that even though statistical problems 
have led to the unexpected result of rather constant output per man in this 
sector over the last 30 years, this is no reason for not reflecting in the forecast 
figures a feeling that output per man in this sector will grow. We feel, how- 
ever, that we cannot ignore the statistical eccentricities of the data in the 
record. The record is what it is and it is all we have with which to compare 
our expectations of the future. If we were to translate our expectations of 
the future into ideal statistics free from the weaknesses of statistics produced 
in practice, we would have to record our expectations on a scale with no 
zero and no definition of units. If our forecasts of changes are to be mean- 
ingful (as constrasted with accurate)—-and only a forecast of change can be 
meaningful—we must express them, as best we are able, so as to permit 
comparison with the record. 


In the light of this argument, we felt we had no choice but to forecast 
a continuing stability (in the sense of erratic fluctuation within a range) of 
G.D.P. per man in the government and community services sector. Even 
then the choice of the figure was difficult to decide upon. We selected $2,820, 
which is just slightly lower than the value of the average for the nine years 
ending in 1955. 


The forecasts for this sector are summarized in index number form in 
Table 5. 14. Since G.D.P. per man has been assumed to be constant, G.D.P. 
like employment will approximately double between 1955 and 1980. 


Table 5. 14 


THE FORECASTS OF OUTPUT IN THE GOVERNMENT AND 
COMMUNITY SERVICES SECTOR®> 


(based on the assumption of net immigration of 75,000 per annum) 


1955 1965 1970 1975 1980 
EM plOyMent mae see 1.00 1537, 1.56 1-76 19S 
GD Ps perinanee aan 1.00 1.03 1.03 1.03 1.03 
DPIC. oti eee eae 1.00 1.42 1.61 1.82 2.06 


a Including armed services. 
b Index numbers based on 1955, 


c The product of the first two index numbers in a column does not necessarily equal the last because 
of rounding. 
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4. Residential Rents 


Among the productive services rendered in the economy are those of 
residential property, and the real rents paid or imputed to owners are taken 
as a measure of this portion of G.D.P. These real rents include depreciation 
on the associated property but exclude property taxes and mortgage interest. 


In forecasting the real value of residential rents advantage was taken of 
the forecast made in the consumer expenditure study and described there. 
The figures of rents studied in that project showed the same movement as 
the real residential rents shown in the G.D.P. breakdown, so that we felt 
justified in predicting that the movements in the G.D.P. series would be the 
same as those in the consumer expenditure series. Analysis of predicted 
movements in that series may be found in the Commission’s Study of Con- 
sumption Expenditures in Canada. The record and the forecasts of residen- 
tial rents are shown in Table 5. 15. 


Table 5. 15 
RESIDENTIAL RENTS AS A COMPONENT OF G.D.P. 
(millions of 1949 dollars) 


VO ZG zy ciate tal 345.4 HOAO Sie eaters ot vis 452.3 1965s cient eee 1,100 
NO 27 se aaah sis 361.3 LOAD eae cee 412.8 
WO tet oats v3 2's 372.4 je One eae 2 arate 475.7 ASTON Acero tase oe 1,340 
Ne ALIS is a 386.0 Tao 8 Bre Ne mre 487.4 
es Ura de iain 390.9 [© eae Ae ocean 498.4 IRIE SS ve cistieny Ones 1,600 
193 Ua ate Date 394.0 LOAD ere eh otto 508.3 
1932 392.7 LONG Hon saattoyas 522.4 1980) a roe 1,910 
1933 396.4 OAT ee icc. neces fe Sy? 
1934 ane eepele a 407.5 1 OAS ier etude ae 570.3 
1035 aw pee han. 418.5 MOA Or pegs diene ager ayers 614.6 
DOS Oey a hg sich 424.1 WO SQ cerns ssicses 652.7 
BOSH he Avante es 432.1 LOS ieee toner 690.2 
MOSS scm ccakea beets 437.0 ICS YANe btn FAO 714.8 
ND OA rte ea ete a3 444.4 HOS Sumer ence 749.2 
OSA Pa Ee kasiet 787.3 
NODS agers Scot a 823.6 


VI. Adjustments 
1. Adjustment for Indirect Taxes 


It was stated in Part IV of this chapter that the G.D.P. at factor cost 
differs from the G.N.P. in that to obtain the G.N.P. from G.D.P. we must 
subtract from the latter net payments abroad of earnings of factors of pro- 
duction, and add indirect taxes less subsidies and an inventory valuation 
adjustment. The inventory valuation adjustment, a technical item, plays no 
part in the forecasts. In this section and the next we describe our forecasts 
of indirect taxes less subsidies and of net payments abroad of earnings of 
factors of production. 
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The total of indirect taxes less subsidies has, since 1926, apparently 
been a remarkably constant proportion of G.D.P. in current dollars* and 
hence the forecast has been based on the assumption that the average value 
of this proportion for the years 1947-55 would continue to hold, and it has 
been applied to the forecasts of G.D.P. in constant 1949 dollars to produce 
forecasts of indirect taxes in constant 1949 dollars. In Table 5. 16 the record 
of G.D.P. in current dollars, indirect taxes less subsidies in current dollars, 
and the ratio of the latter to the former is given. 

Table 5. 16 


INDIRECT TAXES LESS SUBSIDIES AS A PERCENTAGE OF 
G.D.P. AT FACTOR COST 


(millions of current dollars) 


Gross Domestic Pro- Indirect taxes Indirect taxes less 
duct at factor cost less subsidies subsidies as a % 
of G.D.P. 
LOD GA eee 4,843 612 12.6 
OAT res Cons Sanmerace ba: Sela 634 122 
TOD Rie pene ae eke 5,600 679 125) 
19295; Stereo ee 5,670 681 12.0 
[93 0R eee ones 5,184 593 11.4 
L931 ere ae 4,254 S5u/ 13% 
1930 SNE ere terse Brana Si) 15.4 
NOS 3RU. seamen ee 3,241 5377, 16.6 
1934 ska ee 3,668 S77 LS, 
LOSS Sea oro eae 3,966 585 14.8 
1936S cee ee ALT 660 PZ! 
IK BiGie as 2h HIRO Pear 4,877 704 14.4 
193 Sierra tee ee 4.836 638 132 
L930 ti ae wy eae 5223 733 14.0 
GAO Se nee 6,303 830 1322 
14 reese 7,689 1,054 RS a7; 
LOAD ew ST ee Eine aees 9,657 1,085 le 
1943 5 Peer Oe 10,268 1,117 10.9 
194A. Gee ee 11,036 iby ei 10.1 
1LOAS ee AC eee ere 11,018 1,003 9.1 
N94 GS Sama 10,999 1,269 ; Piles) 
DAS See er ror 12,439 1,604 12.9 
194 See Le eee 14,096 NP 12.6 
1 949 Ree erie 14,939 1,830 1222 
1950S ae 16,569 2,018 2 
195 eee Ree 19,331 2,478 12.8 
1952 ee Sern 20,809 2,714 13.0 
LOSS Aree ere 21,787 2,901 183 
1954 3 ee eee DleS22, 2,914 13:5 
LO5S58 3 oon mere 23,754 Bale 13.4 


2. Adjustment for Net Payments Abroad of Interest and Dividends 


Conceptually it is necessary to subtract from the G.D.P. net payments 
to foreigners of factor shares of all kinds in order to obtain G.N.P. at factor 


5The G.D.P. in current dollars is derived from the G.N.P. by making the usual adjustments in 
current dollars. That is, indirect taxes are subtracted and net payments of income to foreigners and 
subsidies added. 


THE GROSS NATIONAL PRODUCT AND THE GROSS DOMESTIC PRODUCT 


cost. However, as experience indicates that this figure has been made up al- 
most entirely of net payments of interest and dividends we have concentrated 
upon them. In Table 5.17 the payments and receipts of interest and divi- 
dends since 1938 are recorded, together with the net payments figure. 


Table 5. 17 
INTEREST AND DIVIDEND PAYMENTS ON 
INTERNATIONAL ACCOUNT 
(millions of current dollars) 
Interest and dividends 
Paid Received Net payments 
MOS 8 47 ra ac ned Wh ee ie 307 66 241 
OSB OM ys eee cient se 306 57 249 
TSAO ASRS Piet 313 52 261 
Oye tras Gene ne ae 286 60 226 
LOAD ape eee 270 67 203 
O43 es eee eh aol 261 59 202 
L944 TN: Ee Atel s: 264 71 193 
| OP ie Ae eee a oe! 251 80 171 
1946 5 Ao 312 70 242 
IRE eee. cert Sane 337 62 275 
TOAST A754 seen 325 70 255 
LOAORE Saeki ae 390 83 307 
ROSOME Tc eiais ae 475 91 384 
POS Ae Lae SA IR 450 115 335 
LOS A eee t 413 145 268 
NODS ete bee se 404 165 239 
LOSER ts. ct ae 8 a 431 143 288 
TOSS cae eee ie es 467 160 307 


Source: D.B.S. publications on Canadian Balance of International Payments. 


If foreign investment in Canada continues to increase during the coming 
quarter century and if this increase is greater in the early part of the period 
than in the latter part, then, bearing in mind that some foreign earnings will 
not be remitted but ploughed back, it seems a not unreasonable guess that 
gross payments of interest and dividends abroad may amount to some $1,100 
million by 1980, a figure rather more than double the 1955 value. While 
Canada may continue as a net importer of capital, she will nevertheless in- 
crease her assets abroad and perhaps at an increasing rate. Her receipts of 
interest and dividend payments from abroad will therefore grow, perhaps 
to $300 million by 1980. This figure is just under the value of twice the 1955 
figure. It is very difficult to be precise about these matters, but these assum- 
ptions lead to the following forecasts: 


Net Payments Abroad of Interest 
and Dividends® 


STO. Tek eee eee $575 million 
UO Oper Wren Cc reir ee OHO es ee 
OS) Seen ec eee iSO hay 
I SRCK Oe it ee a an ee SOO 


®°No attempt has been made to defiate these figures as no generally satisfactory way of deflating such 
a series is known. 
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Further discussion of various aspects of the balance of payments is given 
in several other Commission studies as well as below in Chapter 7. 


VII. The Forecasts of the G.D.P. and G.N.P. 
1. The Forecasts of the G.D.P. 


A summary of the forecasts of G.D.P. by sector is given in Table 5. 18, 
which may be compared with Table 5. 6 shown earlier. 


Table 5. 18 
THE FORECASTS OF OUTPUT, BY SECTOR 


(net immigration assumed to be at the rate of 75,000 per annum) 


(constant 1949 dollars) 


A. AVERAGE ANNUAL RATE OF INCREASE OF PRODUCTIVITY 
IN THE BUSINESS SECTOR: 2.50% 


Government and Residential 

Agriculture Business community service rents Total 

$billion % $billion % $ billion is $billion % $ billion 
1955 2.3 12s TAS at DA LEO 8 4.2 19.4 
1965 23) 8.0 21.7 76.6 3.0 10.7 1:3 4.7 28.3 
1970 25 Tel DES Wes 3.4 9.8 1.6 4.6 35.0 
1975 Qe 6.3 34.1 80.3 3.9 9.1 1.8 4.2 42.5 
1980 2.9 Si ADS 21 4.4 8.6 1.8 3.6 pile 2 

B. AVERAGE ANNUAL RATE OF INCREASE OF PRODUCTIVITY 
IN THE BUSINESS SECTOR: 3.25% 

1965 283} 7.6 23%3iae Ga.9 3.0 10.1 18 4.4 29.9 
1970 2.5 6.5 30:7, 803 3.4 9.0 1.6 4.2 38.2 
1975 Dei, 5.6 895 ase) 3.9 8.1 1.8 3ha7) 47.8 
1980 2.9 49 50.5 84.7 4.4 7.4 1.8 Sal 59.6 


A fuller presentation of the results given in Table 5. 19 shows differences 
made by alternative immigration assumptions as well as by alternative as- 
sumptions concerning productivity in the business sector of the economy. 


2. The Forecasts of the G.N.P. 


The briefest summary of our forecasts is the following: 
Given the assumptions 


population“ in 1980°will “be: -(5.427408"--nee- $26.7 million + 3.5%; 
the labour force in 1980 will be.....................2006 $ 9.9 million + 3.8%; 


the G.N.P. in 1980 in 1949 dollars and on ~~ 

the assumption of net immigration 

equal to 75,000 per annum will be..........:........ $61.75 billion + 7.7%; 
the G.N.P. in 1980 allowing for all variations ee 


THE GROSS NATIONAL PRODUCT AND THE GROSS DOMESTIC PRODUCT 


in assumption concerning productivity 
and net immigration will be..........cccccccccc.. $62.0 billion + 11.5%. 


A more detailed presentation of the results is given in Table 5. 20. 


Table 5. 19 
THE FORECASTS OF OUTPUT, BY SECTOR 
(alternative net immigration assumptions) 
(billions of constant 1949 dollars) 


Net immigration per annum 


50,000 75,000 100,000 

1955 Apricultnreds «.%.<.2%e. 082 Des 23 2S 
IBUSIMeSS anes cere ee |: 14.1 14.1 14.1 

Government and 
community service....... Onl Di Bes 
Ota GD ePsa eee ac Schack 19.4 19.4 19.4 
1965 SOTICUILURC 5 core tet te n.s 22 DS 23 
Business (2.50 basis) b ..... Des 21.7 2 
G25nbasis\enenaee 22.9 23.3 23.8 

Government and 
community service....... 3.0 3.0 Sel 
Total G.D.P. 2 (2.50 basis)..... 27.8 28.3 28.8 
(Ge2sybasis) eee 29.4 29.9 30.5 
1970 JAN TATSUINR, See en aes oe oe 2.4 DS) 2.6 
Business (2.50 basis) ....... 26.8 2S 28.3 
(G25rbasis)) eee 29.9 30.7 31.5 

Government and 
community service....... 3.4 3.4 3E5 
Total G,D:P. 2 (2:50 basis). !... 34.1 35.0 36.0 
(Ge25y basis) 4.2. Bye 38.2 39.2 
1975 A SRICUILOUTC Tari spae ieee 2.6 Uy 2.8 
Business (2.50 basis) ....... 33.0 34.1 S52 
(G2Ssbasis) ieee 38.2 39.5 40.8 

Government and 
community service....... 3.8 3.9 4.0 
TotaliG: DP: 272.50! basis) ae 41.1 42.5 43.9 
(@2s5ibasis) ea 46.3 47.8 49.4 
1980 NAAN SS gordo 8 aon o doe 2.8 2.9 3.0 
‘Business (2/50) basis). vasa 40.4 42.1 43.7 
(3-2 5)\Dasis) sy. eee 48.5 50.5 52.4 

Government and 
community service....... 4.3 4.4 4.5 
Total G.D.P. 4 (2.50 basis)..... 49,3 Sil 53,1 
GP2aibasis)h ane 57.3 59.6 61.9 


a Including residential rents. 


b The ‘2.50 basis’? and the ‘3.25 basis” refer to the alternative assumptions concerning the average 
annual compound rate of increase of productivity (G.D.P. per man-hour) in the business sector of 
the economy. 


A final word may be entered here concerning alternative assumptions. 
One is tempted to try to convey the impression of uncertainty by presenting 
alternatives for all assumptions. It will readily be realized, however, that such 
a practice would yield, because of the number of combinations of assump- 
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tions possible, an absolutely unmanageable number of forecasts. The fact 
that for most of our assumptions we have not made alternatives is no indi- 
cation of our confidence but is rather a concession to necessity. We have 
limited ourselves to variations in the two assumptions—productivity in the 
business sector and net immigration per annum—which, because of the 
magnitudes involved, really make significant differences in the total of G.N.P. 
that is predicted. The forecasts of the output of sectors is consequently weak- 
er and more difficult to interpret than the forecast of G.D.P. or G.N.P. as a 
whole. Other studies concentrate on the sectors, however. 


Table 5. 20 
SUMMARY OF FORECASTS: 


POPULATION, LABOUR FORCE AND 
GROSS NATIONAL PRODUCT 


The Forecasts The Forecasts as 
percentages of 
1955 Figures 


Net immigration Net immigration 
_ per annum ; ie perannum 
50,000 75,000 100,000 50,000 75,000 100,000 
1955 Population (millions)...... 15.6 15.6 516 100 100 100 
Labour force (millions).... 5.6 5.6 5.6 100 100 100 
G.N.P. (billions of constant 
L949 i dollats) seen 21.6 21.6 21.6 100 100 100 
19650 sPopulationsas. eee ee 19.2 19.5 19.8 (234 ee eS 1203 
about Onceae eerie 6.9 7.0 sl 12355 125.6 128.0 
G.N.P. (2.50 basis)@..... 30.8 31.4 32.0 142.9 145.7 148.5 
G.N.P. G.25 basis)2.. 4. 32.6 33.3 33.9 SieS 154.1 iSie3 
LO7OMMPOpUlatiOnnere eae Die 2-6 227 135.9 139.0 142.1 
EabOuTOLCes ee Ws 7.9 8.1 138.6 142.4 146.1 
GaN P25 0ibasis) semen 37.9 38.9 40.0 175.6 180.6 185.5 
GINEIPA(Gi2Sabasis) seni 41.3 a) 5) 43.7 191.4 197.2 202.6 
(S7SeeBopulation-ereseere ae Wey3} 24.0 24.7 [4 95/ sel aal 158.4 
abourtorcesesaee eee 8.6 8.9 9.2 154.9 160.1 165.3 
GaNEPs(@50)basis\assaee 45.7 47.2 48.8 - 28 219-2 226.5 
GANERa(G Si bDasis) serie Sls S803 Syl 239.0 247.2 25555 
1980) Populations esse eee 25.8 26.7 Byes (Soysy A 176.8 
WAbOUnLONCe setae 9.6 9.9 10.3 17220 178.7 185.4 
GANERS (2250) basis)aaaeer 54.9 S720 59.2 2542520420 274.8 
GINGER? (6 2oubasis) eee 64.0 66.5 69.1 296.9 308.7 320.5 


a The ‘2.50 basis” and the “3.25 basis’? refer to the alternative assumptions concerning the average 
annual compound rate of increase of productivity (G.D.P. per man-hour) in the business sector of 
the economy. 


In Appendix A we present a copy of the single summary sheet to which 
our calculations of the G.N.P. forecasts were reduced, as the detail contained 
on it may be of interest to some readers. It should be remembered of course 
that it is a worksheet and therefore numbers are unrounded, though for 1955, 
unrounded data were used in the calculations that are reported here in more 
rounded form. . 


THE ACCUMULATION OF CAPITAL 


I. Introduction 


In this chapter we discuss the record, insofar as it exists, of fixed capital 
in the Canadian economy, and our method of forecasting industrial expen- 
ditures on new investment and replacement. Our task here, unlike that in 
the two previous chapters, requires more elaboration and detail, for the 
subject of fixed capital, especially the stock of fixed capital, has not been as 
fully dealt with in official statistics as have population, labour force, and 
national product. 


It is curious that this is so, because the same early censuses that provide 
our oldest records of population, occupation and (sometimes) earnings and 
Output occasionally provide a record of the answers to questions about 
wealth and property. Just as the population data have been subsequently 
strengthened and elaborated, the wealth data, one would have supposed, 
would have been polished and classified until by today we had good measure- 
ments of the national capital. In fact this has not happened. The ambiguity 
of the answers given by respondents to census questions about wealth and 
property made statisticians more and more uncertain about the reliability 
of such data. Economic theory raised further doubts. The widespread accep- 
tance of the “Austrian” view of capital led many specialists to the opinion 
that it was conceptually, let alone statistically, impossible to measure the 
quantity of assets in any common value unit. Furthermore, the end of the 
vogue for this type of theory was due to a new “macro-economic” interest 
in national income, output and consumption, which led to the diversion of 
statistical effort to the measurement of these variables through national 
accounting. 


One by-product of the current importance of measuring these Keynesian 
aggregates, however, has been a determined attempt to predict and to meas- 
ure capital formation. This investment information provides the raw 
material for studies of capital. As the record lengthens (most series were 
commenced soon after 1945) the pattern gradually unfolds, and useful 
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analysis becomes possible. The present chapter is an attempt at such aggre- 
gative analysis.' 


The ultimate aim of nearly all the literature cited has been to enable the 
analyst to predict the quantity and type of investment in the short run. 
William Fellner is the chief exception to this generalization, and even he, in 
applying his method, turns to a very short period of years. We should also 
mention that there are many specialized studies of investment needs in par- 
ticular sectors or regions, for long periods in the future. Both these excep- 
tions have in common that they find it impossible to confine their attention 
to the past relationship of investment expenditure to output—they have been 
forced to turn to the stock of capital (or to changes in the stock) as an oper- 
ative dependent variable. This is true also of this chapter. We believe that it 
is not enough, looking ahead 25 years, to concentrate on investment, which is 
at best a volatile, unpredictable and unstable variable. Rather we intend to 
attempt first to measure the stock of fixed capital, then to attempt to deter- 
mine the “required” amount of capital, and finally to calculate the annual 
capital formation necessary to maintain that stock. 


The chapter would be more valuable if we had been able to undertake 
this process sector by sector, industry by industry or region by region. Time 
has not permitted this procedure, and we have been forced to produce an 
ageregative forecast. The estimation of the national capital has, however, 
necessitated estimation by industry, and these industrial stock estimates are 
explained and published here. Consequently, a good part of the space in the 
chapter is devoted to the presentation of source, method and result of these 
industrial stock calculations; the remainder is devoted to a brief analysis of 
the record and to an exposition of our industrial capital formation forecasts. 


Il. Purpose of the Chapter 


This chapter has two purposes which are interrelated. The first is com- 
parable with that of other special chapters in this study: the prediction of 


‘We should not, however, give the impression that investment data have never been analyzed. Dr. O. J. 
Firestone, who is responsible for much of the new Canadian data, presents an exhaustive examination 
of the period since 1926, particularly with respect to the effect of the business cycle on investment, 
in the early pages of Private and Public Investment in Canada, 1926-1951, published in 1951 by the 
Department of Trade and Commerce. This publication has been kept up to date by the Outlook, which 
presents not only the data for recent years but also the record of investment intentions during the forth- 
coming year; Dr. Firestone has published an analysis of this data, particularly of the reliability of the 
forecasts, in Short-Term Economic Forecasting, published in 1955 by the National Bureau of Economic 
Research. An earlier investigation covering some of the same period is Public Investment and_ Capital 
Formation, prepared for the Dominion-Provincial Conference on Reconstruction in 1945 by Dr. Fire- 
stone and Mr. M. C. Urquhart; but this work concentrates on the production of new data. Finally we 
may refer to Kenneth Buckley’s recently published Capital Formation in Canada, 1896-1930, which 
presents both data on and analysis of investment in the context of Canadian growth. Economists have 
recently exploited very actively the American data available. We may mention particularly various works 
by C. F. Roos, commencing with Dynamic Economics, Bloomington, 1934; Jan Tinbergen, Statistical 
Testing of Business-Cycle Theories, Geneva, 1939 and subsequent publications; L. R. Klein, in his general 
econometric studies and particularly in “Studies in Investment Behavior” in Conference on Business 
Cycles, New York, 1951; R. W. Goldsmith, in a Study of Saving, Vol. 3, Princeton, 1956; George 
Terborgh, in many publications for the Machinery and Allied Products Institute, especially in the 
periodical Capital Goods Review; William Fellner, in “J_ong-Term Tendencies in Private Capital Forma- 
tion” in Long-Range Economic Projection, New York, 1954; and Simon Kuznets and others associated 
with the National Bureau of Economic Research, who, however, have in this field until very recently 
concentrated more upon the very difficult job of obtaining data than upon elaborate analyses of their 
findings. We should also mention the authoritative but brief analyses printed periodically in the official 
Survey of Current Business by Messrs. Nassimbene, Wasson and Wooden. 
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the size of one of the main flows in the Canadian economy—the expenditure 
on gross domestic investment for new non-residential construction and new 
machinery and equipment. 


The second purpose of this chapter is to examine the role that such in- 
vestment expenditures have played in the past. Investment is one use of such 
Canadian resources as labour and capital already in existence, in competition 
with other uses of these resources, such as the production of consumption 
goods or of things for social use or for export. From this point of view, the 
amount of investment is an important factor in the employment situation in 
Canada, especially as the amount of investment is so indicative of the vigour 
of the economy. The historical record, however, is also useful if properly 
interpreted, because it contains information which in a sense implies how 
much investment is necessary to obtain output of a certain quantity in 
Canada using certain techniques of production, certain goods and materials 
from other countries, in the particular circumstances of climate, resource 
availability, markets and transportation. 


It must be emphasized that these two aspects of the historical record are 
not separate, and that in any view of Canada’s economic future, they must 
be regarded as a single process which has been carried on in the past and 
will continue ‘indefinitely into the future. For the industrial community has 
in every year diverted from other uses by the Canadian people about one- 
tenth of the output of the economy and transformed it into a stock of capital 
goods which has been useful and necessary for the production of the Gross 
National Product of ensuing periods. 


If we attempt to classify the motives for this diversion of resources, we 
must recognize, of course, that there has not been a far-seeing mental wizard 
at the control board of the Canadian economy, but that market forces and 
technical difficulties have induced a multitude of businessmen to make a 
variety of decisions of varying wisdom. Each such business decision has 
been intended to advance the economic position of the businessman or of his 
business, and each businessman’s impression of the best way of achieving 
this end has been particular to him and to his own situation. 


Some of these decisions have been erroneous from every point of view. 
Other investments have been made in situations where the competition 
among members of an industry dictated an investment in capacity which was 
more than the total output of the industry warranted. Others again have been 
of an enterprising or indeed adventurous nature, indicating a willingness to 
risk large losses on the chance of large profits, even though all such risks 
cannot pay off. Finally a great deal of investment has been undertaken as the 
cutcome of careful or fortunate appraisals of future needs; such investment 
is, therefore, from almost every point of view, the “necessary” amount in 
the given circumstances. 
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We can be sure, however, that future Canadian industry will be domi- 
nated as much as it is now by businessmen who make erroneous and highly 
adventurous investment decisions, and by a situation which makes it seem 
necessary for rivals to “overinvest” in order to maintain their position. 
Further, the rapid growth of the population and of the labour force suggests 
that businessmen will, in the future, have to make decisions involving larger 
amounts than in the past, and they will have to make them more rapidly. 
Therefore, a classification of investment decisions into those which are good 
or bad, or into those which are justified or unjustified, is not particularly 
helpful. Our general point of view must be that businessmen make invest- 
ment decisions because they wish to make profits (or capital gains) by 
having the right amount of plant and equipment available for the amount of 
production which is most advantageous to them in future periods. 


All investment decisions can, however, helpfully be classified in the 
following way. Capital goods may be purchased (1) to replace those that 
have become inefficient through wear-and-tear, (2) to replace existing 
equipment which has become so outmoded that the business man’s com- 
petitors can turn out better and/or cheaper goods and services, and (3) to 
supply a market for final goods and services which is growing because of 
population increase or changes in tastes or needs. 


At various periods in the past, one or another of these three types of 
investment decisions has been predominant. In the depression, for example, 
the replacement of worn-out machinery was for most enterprises the only 
excuse for spending money on capital goods. But during the earlier con- 
version of the shipping industry from wood to steel, the shipowners found 
that obsolescence of their wooden ships was the chief reason for spending 
heavily on re-equipping their fleets. Finally, in recent years, in Canada, it 
is probable that a great deal of investment expenditure has been a simple 
manifestation of industry needing more tools to equip more men to sell more 
goods to more people. This final process is usually referred to as broadening 
or widening the capital structure of the economy. 


In the next 25 years, Canada will undoubtedly witness a large amount of 
investment for all of these three reasons. How much will there be? In view- 
ing the historical and statistical record which is now available to him, the 
economic analyst may learn only how much investment annually took place. 
He has no way of gauging how much of it was necessary for replacement 
and how much for broadening the capital structure. This restricts the use 
that can be made of the record in contemplating the future capital require- 
ments of Canadian industry. In making this forecast, therefore, it is proposed 
that we review the record, with the purpose of discovering, by techniques not 
so far used in Canada, how much investment was merely replacement of 
old capital goods, and how much represented growth. 
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III. Method 


In this section we wish merely to indicate in broad strokes the method 
that has been used in the study of industrial capital. Appendix C to this 
chapter contains a fuller record of sources and methods employed. 


We have observed that past investment has consisted of a mixture of 
expenditure for replacement and for expansion which is very difficult to dis- 
entangle. 


Let us attempt here to suggest how this mixture may be analyzed. New 
investment expenditure is a flow which may be likened to a stream entering 
a reservoir. The reservoir does not rise indefinitely, because a balancing flow 
is escaping from it which may be likened to the discarding of obsolete goods 
or their wastage from wear-and-tear. Investment expenditure, of which we 
have a record for the past 30 years in Canada, is analogous to the inflowing 
stream, yet we have very little knowledge of the statistical stock: Has the 
reservoir been rising or has the increasing inflow been balanced by a similar 
increasing wastage and scrapping of investment goods? We cannot predict 
the future of the inflowing of investment goods from the past history of this 
inflow, unless we are content to assume that the inflow satisfied a need in 
itself; that is, unless we are content to imagine that businessmen were inter- 
ested only in the investment process; not in the size of the stock of machines 
(the reservoir) which that inflow fed and replenished. 


Now we know perfectly well that businessmen are not interested in the 
inflow of capital goods (apart from those whose business it is to provide 
them or to finance them). Rather, they are interested in having on hand the 
correct number of machines of the right type to replace wastage and obso- 
lescence, and to build up the stock as required. Therefore, in order to under- 
stand better the inflow of past years, we must attempt to record the level of 
the reservoir; that is, we must attempt to measure the growth of the capital 
stock of industry. If we can do this, we will know how much of the inflow 
of particular years has been absorbed in replacing discarded goods, and how 
much has been used to build up the stock of fixed capital. 


In general, this quest for measurements of the stock of capital has 
resulted in the use of one of three clearly distinguishable techniques: 


1. Adding Balance Sheet Asset Figures 


Most corporations and many other businesses carry in their accounts 
valuations of their fixed assets. These balance sheet asset figures may be 
aggregated firm by firm, and industry by industry, to provide a total for the 
whole economy for a particular year. This is approximately the method used 
to obtain the so-called census of capital, capital employed, or of wealth, 
published in the United States and Canada at various times in the past. In 
Canada, for example, the census of industry collected from manufacturing 
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enterprises data on capital employed annually from 1920 to 1943. In the 
United States the census of manufactures showed by various classifications 
the book value of fixed and working capital. In most countries, income and 
property tax data give information about the total value of various types of 
taxable wealth, or the sources of various types of taxable income; and other 
sources, such as the Statistical Summary of the Bank of Canada and Taxation 
Statistics, published collections of balance sheet information useful for the 
study of corporate financing. 


It is generally believed that such information is not reliable, or that if it 
is reliable, it is very hard to interpret. Corporations responding to question- 
naires use different methods of valuing their capital: they may, for example, 
use original cost, market price or replacement cost; they may show figures 
net or gross of depreciation; they may include or exclude land; they may 
unexpectedly write up or down the value of fixed assets to include the good- 
will of the enterprise on the occasion of a financial reorganization. 


There are good reasons for any one of them following any of these pro- 
cedures, and if all followed the same procedure (or even if it were known 
how many followed each procedure), some use could be made of the aggre- 
gate information. The difficulty is that the number of firms following each 
procedure is unknown, and further, that as corporations change ownership, 
financial structure, or tax situation, they may change the convention which 
they follow in reporting the aggregate of the value of their assets. 


It must be mentioned, however, that in the absence of other estimates, 
such census aggregates of balance sheet figures have been fairly widely used 
by economic analysts with results that have been incapable of independent 
verification, but apparently acceptable to their users. The best results have, 
of course, accrued to those who were comparing such capital estimates 
with other figures from the same general source. (For example, those who 
have compared foreign ownership with total ownership of various kinds of 
industry.) Furthermore, in the case of the United States census of manu- 
factures, Daniel Creamer in the National Bureau of Economic Research 
Occasional Paper No. 41, has undertaken to show that at least in 1919 the 
census capital figures were “reasonable” when compared with other series of 
information on the same industries. Most students, however, have less faith 
than this in the “capital employed” figures that were collected in the Can- 
adian census of industry, and it is probably for this reason that their collec- 
tion was discontinued in 1943. 


For our own purposes, since the census of industry covers only manu- 
facturing, mining and electric power industries which, on most scales of 
measurement, occupy less than half of the total for the Canadian economy, 
some other method of measuring the stock of capital is in any case required. 


It may be well to mention here that the work done by Mr. R. N. Grosse, 
a colleague of Professor W. W. Leontief, published in the volume Studies 
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in the Structure of the American Economy (New York, 1953), since a great 
deal of data used comes from balance sheet sources, combined with engin- 
eering information and investment expenditure data. A wide variety of 
sources was used to obtain the capital coefficients needed. The basic concept, 
for which approximations were estimated, was that of incremental capital 
coefficients, i.e. the stock of capital of all kinds required per unit of capacity? 
increase in each industry. These were computed by Grosse from data on 
newly constructed plants or from direct engineering information. When 
neither of these types of information was available, average coefficients were 
calculated from estimates of total stock and capacity. 


Leontief and his associates made this calculation for 1939. Such an 
elaborate and painstaking procedure depends on a richness of data which is 
not now available in Canada, and one expertise in interpreting the stock or 
coefficient estimates from a variety of sources for each industry. 


2. The Capitalization Method 


Next we may review a method that has been used by individual scholars 
from time to time, especially in the United Kingdom. A recent application 
of this method is to be found in “The Climacteric of the 1890’s: A Study 
in the Expanding Economy”, by E. H. Phelps Brown, with S. J. Handfield- 
Jones, published in the Oxford Economic Papers of October, 1952. The 
authors showed that an annual series of capital figures calculated by the 
capitalization method, started from a “firm” capital stock estimate for a base 
year, gave results which were not greatly different from those derived by the 
method described below as the cumulation method. 


The basic procedure depends upon first estimating the incomes (such as 
profits, rents and interest) arising from various kinds of asset. These incomes 
must then be capitalized at various conventional ratios of capital value to 
income, which are usually called the relevant number of “years’ purchase”. 
{t is customary in Great Britain to quote the price of a profitable asset in 
terms of the number of years which would be required for the current profits 
to add up to the price of the asset. Thus, a house which returns to its land- 
owner 5% of its cost each year may be said to have a value equal to 20 years’ 
purchase. In a sense, therefore, the term “years’ purchase” is merely an in- 
version of the going percentage rate of return on various kinds of capital 
asset. For example, the authors capitalize the British income tax estimate of 
the annual rental of houses at 14.56 years’ purchase, whereas profits from 
industrial enterprise were capitalized at 6.92 years’ purchase. (Part of the 
difference between these two figures presumably reflects the greater profit- 
ability of investment in industry over that in houses. However, another part 
of it may reflect the fact that different rates of tax, different amounts of risk, 


?See the discussion of the problems of this -oncevt in R. T. Bowman and Almarin Phillivs. “The 


Capacity Concept and Induced Investment”, Canadian Journal of Economics and Political Science, 
Vol. XXI, May, 1955, pp. 190-203. 
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or different amounts of depreciation, apply to the two kinds of property.) 
As remarked above, this method gave Messrs. Phelps Brown and Handfield- 
Jones a quite remarkable correspondence to capital estimates calculated by 
the cumulation method. Over a 40-year period the divergence between the 
two methods of estimating total capital was less than 3.5% of one of them. 


This method, however, requires a very nice classification of the various 
types and sources of income, such as is perhaps available only under the 
British schedular income tax system. Canadian income returns are not on 
the whole classified by the kind of property which gives rise to the income; 
in addition, many incomes from unincorporated enterprises and farms are 
an unassorted mixture of wages, rents, profits and interest. An even greater 
difficulty with this procedure from our point of view, however, is that it 
seems to assume in the method a variant of the answer which is ultimately 
required. In effect, in order to get a capital-output ratio for the British 
economy, Phelps Brown’s years’ purchase system assumes capital-output 
ratios. There is no doubt that the Phelps Brown capitalization methods’ 
close correspondence with the results of his cumulation method would not 
have been so close had not his base figure, which was for 1912, been worked 
up by the cumulation method itself. 


For purposes of prediction or forecasting, therefore, it is unwise to use 
this capitalization method as a means of studying the change over time of 
the capital-output ratio, because in begging the question of the ratio, it re- 
duces to a method of showing changes in the distribution of income as among 
rents, profits, interest and wages in the past, and a prediction of how this 
distribution may continue to change in the future. 


3. The Cumulation Method 


The cumulation method, the third of our three alternatives, is the method 
that has actually been used in the present study. 


The necessary information consists of 
(i) annual investment expenditure figures and 


(ii) estimates of the service lives of the assets that are used by the 
various industries. 


To illustrate the method, assume that the service life for all fixed capital 
goods is 30 years. Then if we begin with the expenditure of year 1, in the 
next year we add to it the investment expenditure of year 2, and in each 
subsequent year add the investment expenditures of that year. When we have 
done this for 30 years, the assumed service life of the investment expenditure 
of year 1 will have completely elapsed, so that in the 31st year we must 
deduct from the cumulated total of the investment expenditures of 31 years 
the investment expenditure of the first year. In the 32nd (and all subsequent 
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years) we proceed in the same manner; that is, as we come to each new year 
we add to the cumulated total the investment expenditure of the new year 
and subtract from it the “discarded” investment expenditure made 30 years 
earlier. The cumulated total to any year before the 30th is not a usable figure, 
but at the end of 30 years the cumulated total is a measure of the capital 
stock in place since, by assumption, all investments made earlier than 30 
years previously have been discarded. From the 30th year onward, we have 
what Raymond Goldsmith, who is a leading practitioner of this method, has 
called a “perpetual inventory” of capital. To reiterate the description in its 
simplest terms, the method amounts merely to taking a capital stock figure, 


adding to it new investments as they take place, and subtracting from it the 


value of those capital goods purchased earlier which are assumed now to be 
in the process of discard. 


It will be seen that if we had for the first year a “firm” estimate of the 
capital stock, we could add to it the investments of all subsequent years 
without waiting for 30 years to pass before having a usable capital stock 
estimate. The only disadvantage would be that there would be no knowledge 
for the first 30 years of how much of the stock is due to be discarded each 
year, so that for the first 30 years some arbitrary assumption would have 
to be made. This modified procedure and its improvement need not detain 
us here, however, since we have not for any year for Canada a firm estimate 
on which to build: out of statistical poverty is born the necessity of cumu- 
lating our capital stock figures from zero, and doing without estimates for a 
period equal to the appropriate service lifetime of assets for a usable capital 
stock estimate to emerge. 


The following expressions summarize in algebraic terms the procedure 
discussed above: 


Jie: 5 teal 
Let I, = investment expenditure in year n by industry j; 


L=service life of asset; 


= number of industries; 
J dee tlt : 
Gy = gross stock inj industry in year K; 
Gy = gross stock in year K; 


Nj=net stock in fe industry in year K; 
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j n= Ib, j ( 1) 
Then G for industryyinyearLis G° = SS | 
jb n=1 n 
n=L n=L+] 
J J J J J 
att becomieen = | =! Sot a ot 
The next year it becomes eae | ee 1 + Cant ese . 
The year L is the first one for which G covers all existing goods. (2) 
For all industries the gross stock required in year L is 
eiJloyss j=Jn=L 
J J 
Go=2G6,= 2 21) és 
j=l j=l n=1 


The net (or depreciated) stock N is the value of fixed assets less accumu- 
lated depreciation. It is comparable to the “net assets” figure of a corpor- 
ation balance sheet. Starting again at zero investment in year zero and cumu- 
lating from year 1, we calculate depreciation at 1/Lth of the stock; that is, 
we apply straight-line depreciation for L years. 


By convention, we subtract depreciation of one year from gross invest- 
ment of the next year. If we did not adopt this convention, assets with a one- 
year life would show each year zero net investment. Further, we would in 
effect be writing off assets in the year in which they are used, rather than 
writing them off in the year they are assumed to be completely worn out or 
out of use. The convention actually adopted has the effect of overstating net 
investment, and hence, overstating the net stock by one-half the amount in- 
vested in the average year of the preceding L years. 


ak 


J J 
If we write the value of the gross stock as ‘G K —— = J a where K <L (4) 
n = 
as aca Mig eccals 
Then depreciation in the next yearis -—G> => I (5) 
? LF oka 2 n 
hea 
tle 
Net investment (4 N) for year n is I _ a I nat (6) 
When K = L, the net stock will be the cumulation from | to L of the net investments of the 
ib As aay A ee j 
ding L S = | Cg es where G~ =O 
preceding L years N K = 3 i G Hy _ (7) 
n —— 


For each year after K=L, the expression in brackets in (7) applies. There is no need to 
drop discards from the investments of L years earlier that operation 1s already implicit in 


5 
calculating the gross stock G K The calculation merely involves a continuous cumulation 


of net investment 


j 
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Table 6. 1 


Table 6. 1 shows the actual computing process. The data are given in 
column 1; it is assumed that service life for this industry is nine years (L—9). 


1 2 3 4 5 6 i 
Operation: Data  Movelon 1—2 Cumulate Divide 1—5 Cumulate 
9 years 3 4 by 9 

Year Invest- Gross Depre- Net In- Net 

ment Discards Stock ciation vestment Stock 

I I AG G 1 ] N 
n n nL n es == 
Pope Ih it re . 

1920 3H) — — oy) — B)05) Sho) 
1921 38) — 6.8 4 2.9 6.4 
1922 4.1 a — 10.9 8 3.3 9.8 
1923 4.5 — — 15.4 Ie 3:3 13.0 
1924 a2 _ — 20.6 1.7 a3) 16.5 
1925 5.2 a DID) £83 0.3} 29 19.4 
1926 Dae) — — 31.1 2.9 2.4 21.9 
1927 55) — — 36.6 SiS) 2.0 23.9 
1928 5.9 — — 42.5 4.1 1.8 25.8 
1929 5.8 S15) es} 44.8 4.7 1.1 26.8 
1930 5.4 By) DA 46.9 5.0 4 Died 
1931 3.6 4.1 —0.5 46.4 5/2. —1.6 25.6 


The procedure outlined in the text above would provide a good estimate 
Only on certain stringent assumptions, as follows: 


(a) that all assets purchased by a certain industry have the same (unchanging) 
service life, and 


(b) that investment expenditure is a measure of the amount of capital goods 
installed in a certain year. 


It is proposed to discuss these two points below. Further detail on the 
methods of handling these points is to be found in Appendix B to this 
chapter. 


(a) Service life 


In the outline of the method given above, it was assumed that all invest- 
ment expenditures represented the purchase of investment goods with a given 
service life. This assumption is, of course, in need of drastic modification. 
In the first place, investment expenditures are, roughly speaking, of two 
types: structures and plant on the one hand, and machinery and equipment 
on the other. We are fortunate in that the official statistics of investment 
expenditure, which were gathered in the past by the Economic Section of 
the Department of Trade and Commerce and are kept up to date by D.BS., 
are separated into two categories: construction, and machinery and equip- 
ment. In all our work we have maintained this distinction. 
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Structures are as a rule much more durable than machinery and equip- 
ment. If we include dwellings with structures it is not unlikely that the 
average service life of structures is more than 50 years. Machinery and 
equipment, on the other hand (a term which covers a variety of assets, from 
heavy paper-making machinery on the one hand, to cash registers and tele- 
phone booths on the other) probably has an average life of from 12 to 18 
years. 


American students using the cumulation method have as a rule assumed 
a life of 50 years for structures and about 16 years for machinery. One of 
them however, Dr. George Terborgh, has used a more refined procedure in 
which he assumes that machines (like human beings) do not last for a pre- 
determined number of years but are governed by distributions of life expec- 
tancy which, for any category of asset, express what proportion of the assets 
of a certain age may be expected to be discarded by industry in each subse- 
quent year. From the point of view of realism, this procedure is greatly to 
be preferred over one which assumes that all assets of a certain type installed 
in a given year are discarded in one subsequent year. However, this pro- 
cedure must be based upon very exact data for each kind of asset; these are, 
at the present time, not available in Canada. In our own calculations, we 
have maintained the convenient fiction that the lifetime of an asset can be 
stated as a given number of years. 


The Canadian statistics published by the Economic Section of D.B.S. 
(and even many of those published for the period 1896-1930 by Kenneth 
Buckley) show investment expenditure classified according to the industry 
undertaking the expenditure. This provides a wealth of information not 
available in other countries, since a more or less consistent definition of in- 
vestment expenditure has been used by one group of statisticians to cover the 
whole economy over a long span of years. Not only, therefore, have we main- 
tained in the Canadian cumulation estimates the distinction mentioned above 
between construction expenditures and machinery and equipment expendi- 
tures, but we have also, maintaining the distinction between the various in- 
dustries undertaking the investment expenditure, cumulated capital stock for 
each industry separately. From many points of view this is a great advantage, 
for the final results, imperfect as they may be, show the distribution of capital 
among industries and sectors of the Canadian economy. Only Leontief, using 
for 1939 his laborious piecemeal approach, has achieved the same industrial 
detail. 


However, the richness of detail of this industrial classification of invest- 
ment information has its cost as well as its advantages. The reader will note 
from the description given earlier of the cumulation procedure that it is 
necessary to assume a service life for each category of investment expendi- 
ture and to hold to that assumption more or less rigorously over time. (It is 
possible, however, slowly to modify the assumed service life.) When invest- 
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ment information is classified according to industries instead of assets 
purchased, the statistician is forced to assume that one service life covers the 
wide variety of assets purchased by that industry. For example, we may know 
that motor trucks have on the average a service life of nine years, but motor 
trucks owned by the wholesale grocery business are, after all, only one part 
of the wide spectrum of types of capital assets purchased by the wholesaling 
industry. In the category of machinery and equipment, the wholesaling in- 
dustry may also purchase scales, trucks, business machinery, furniture, re- 
frigeration equipment, air conditioners, packing and wrapping devices, and 
even light manufacturing machinery. In assuming one service life for all the 
machinery purchased by the wholesaling industry, we are in fact making the 
following two assumptions: first, that we can average the service lives of all 
of these kinds of assets into one representative figure; second, that the annual 
expenditures by this industry contain unchanging proportions of each of 
the main kinds of assets. These are indeed extreme assumptions, and it is 
necessary that the reader recognize that they have been made and are im- 
plicit in all that follows. 


Even when the assumptions mentioned above are satisfied by the invest- 
ment expenditures under examination (or when the data contain offsetting 
changes which in aggregate amount to a satisfaction of the assumptions), 
we must recognize that the service life of assets is probably changing over 
time, and may be changing in different ways for different assets, or indeed, in 
different ways for the same assets used by different industries. In the present 
study the service lives used for each industry have been obtained from a variety 
of sources, but the chief source has been studies made in the 1930's by en- 
gineers and accountants to determine amounts of depreciation for purposes 
connected with claiming of income-tax allowances. These studies have been 
incorporated into tables of permissible income tax depreciation rates of the 
United States, Canada and the United Kingdom. The American table of rates 
(Bulletin F) is by far the most valuable of three, since not only is it presented 
in great detail, but also, by intention, it is independent of the special income 
tax allowances made to favoured industries.* 


However valid these service-life figures may be in their own context, it 
should be recognized that they apply to the business practices and technology 
of the 1930’s. With few exceptions we have used these figures to cover in- 
vestment expenditures beginning in the late 19th century and continuing until 
1955. While it is a happy situation that the 1930’s are on the whole in the 
middle of this period, and thus the lifetimes derived then may be assumed 
to be of a central value if there is any sort of long-run trend, nevertheless it 
is very likely that there has been a trend toward the shortening of the average 
life of capital goods. 


’See Appendix C to this chapter for a further discussion of Bulletin F; see also the discussion in 
E. L. Grant and P. T. Norton, Depreciation, New York, 1949, p. 142 
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This shortening applies particularly to machinery and equipment. During 
the past 30 years construction expenditures in Canada have been much larger 
than those for machinery and equipment, so that our total stock estimates 
are less likely to be in error because of failure to take into account changing 
service life than are our stock estimates for machinery and equipment alone. 
Whatever shortening of the service life of machinery and equipment has 
taken place is probably a combination of heavier use than was originally 
intended (that is, the “user cost” has been well in excess of the time rate of 
depreciation), and also of the increasing rate of technological progress which 
has correspondingly increased the rate of obsolescence of machinery. 


Our information on this subject is very incomplete but we have some 
reports from specialized industries. Of the electronics industry, for example 
it is said that for standard machinery and equipment, such as presses, con- 
veyors, belts and metal machinery, a service life of perhaps 15 years is a 
good average; this is not changing much over time. However, specialized 
machinery and equipment is experiencing a steadily shortening average life. 
Highly specialized equipment indeed may be written off in three years, and 
test equipment may be in use only as long as a particular final product to 
which it is specially adapted is in vogue. 


In the steel industry, we note that the effective life of assets is shortening 
rather than lengthening, because of technological progress. Open-hearth in- 
stallations were of essentially the same nature over the whole period 
1900-40, but since 1940 the rated output capacity of open-hearth installa- 
tions and of blast furnaces has climbed enormously. Such acceleration of 
the output of steel installations may mean that their service life is reduced 
by the added wear and tear. 


This user cost which reduces the life of assets installed, can, of course, 
operate in the opposite direction. In the textile industry, for example, where 
the rate of output has increased much more slowly than in the economy as a 
whole, it is believed that the average age of equipment is increasing. 


(b) Deflation 


The annual expenditures that are cumulated in our procedure register 
the cost in each year’s funds of purchasing a certain quantity of assets. For 
most purposes we are not interested in dollar amounts of this type, apart 
from their virtue of providing a common denominator for the addition of 
assets of many types. In short, we wish our dollar figure to perform the work 
of a volume index of asset acquisition. 


Since the price level changes from year to year and, generally speaking, 
has over the past 5O years exhibited a pronounced rising tendency, it is 
necessary that our annual dollar figures, if they are to perform this common 
denominator task, be stated in terms of the purchasing power of a particular 
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year. Since the deflated Gross National Expenditure and the Gross Domestic 
Product are measured at the prices of 1949, for purposes of comparison we 
should deflate the expenditures of years other than 1949. 


This necessitates the use of price indexes for the various kinds of invest- 
ment expenditures. Ideally, we would employ one price index for each kind 
of asset, so that year after year our dollar expenditure series on that asset, 
divided by this price index, would show the relative amounts of that asset 
bought in each year. Statistical hurdles appear here. In the first place, such 
price indexes as we have are related to particular kinds of assets, such as 
passenger automobiles or farm machinery, whereas, with few exceptions our 
expenditure series which the indexes are to deflate are classified not by 
assets, but by industries. We ought to work with price indexes weighted 
according to the asset composition of each industry. In fact we have been 
forced to decide what is the predominant kind of asset purchased by each 
industry, and to deflate that industry’s expenditures by the index appropriate 
to that predominant asset. We have said that each industry buys a wide 
variety of assets, so that we are here making the implicit assumption either 
that the predominant asset type so predominates as to swamp the expendi- 
tures on other types, or that the prices of other assets purchased by that 
industry move in the same way as the index for the predominant asset type. 


Price indexes for capital goods are relatively scarce, especially for the 
period of the historical record, so that it is very difficult to know whether 
either of these assumptions is, over a long period, justified. We know that, 
from year to year, wholesale prices of the various materials used in manu- 
facturing machinery and equipment rise and fall in disparate fashion; their 
indexes are not harmoniously moving in the same direction at the same time. 
We know also that the wages paid in various capital goods industries did 
not advance uniformly. Therefore, we can be fairly sure that in the short 
period our assumption is not justified. 


But over the long period, the few price studies that are available tell 
us again and again that discordant movements of the prices of various goods 
and services are overpowered by the over-all uniformity of the so-called gen- 
eral price level. Since the late 1920's, the price level of investment goods has 
approximately doubled. A representative bundle of capital goods costing a 
hundred dollars then would cost two hundred today. Particular goods may 
actually have increased in cost three or even four times, while others have 
over time become cheaper; nevertheless, if we confine our attention to suf- 
ficiently large aggregates we may reasonably claim that our deflated expendi- 
ture series is in an appropriate way adjusted for changes in the purchasing 
power of the Canadian dollar. 


The diverse movement of the prices of various kinds of capital goods is 
illustrated in Table 6. 2. Some of these price indicators apply to machinery 
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Table 6. 2 
SELECTED CAPITAL PRICE INDICATORS 
Year Total pro- 
ducers’ Tractors: Mining Instruments: Machinery Non-resi- 
durable WES? and oil field USS: and equip- dential con- 

equipment: machinery: ment: struction: 

US. (WESt. Canada Canada 

No. 1 No. 3 No. 5 No. 17 No. 24 No. 21A 
19263... aia 69.5 85.5 Svcd 95.6 63.1 60.2 
LOD 7 rere atr: 65.7 80.8 54.4 90.3 60.8 60.2 
1928202 conte 65.1 80.2 48.0 89.6 60.5 61.5 
19:29 eee renee 66.6 82.1 5552 91.7 61.8 63.2 
1930 sin icra tees 63.8 84.1 54.6 88.2 59.3 61.0 
KR Poratstoo ore 65.4 86.1 57.0 93.4 56.9 56.5 
[OS Dre orcas 70.8 96.6 60.9 110.4 56.8 54.0 
19335) foeer ae 65.5 101.7 60.8 92.3 56.2 52.5 
OSA. i sehen tees 61.6 84.6 SS 84.5 See7/ Saal 
[O3SC cae weer 60.5 83.1 53.9 79.5 56.8 53.9 
193 Gere tee he 60.6 82.0 54.1 81.0 57.4 Sos 
193 Jeter eotonte 63.5 81.5 58.4 77.2 61.3 59.7 
1938 ee ems eee 65.4 79.5 S89) 78.7 61.3 58.5 
193 Ooo ere ne 65.0 76.5 59:2 79.8 61.2 57.8 
1940 eee 74.0 84.0 68.8 93.7 OS), 7 60.0 
104 ees ae 82.0 88.3 78.1 105.2 70.6 63.3 
1940s peer yeme aoe 89.4 91.0 83.3 111.9 72.8 67.9 
eee ee ora 89.1 89.8 85.2 108.7 76.4 70.9 
JO4AY ae Wa eee 89.8 87.1 86.4 104.0 153 72.0 
1945 Seve eee 85.2 80.9 82.9 94.0 73.6 23 
1946 Re are 82.4 76.1 S33 89.3 74.5 76.7 
LOGT er aeeectore ae 88.5 83.1 85.8 92.7 84.2 85.7 
194 S308. Batis 95.0 92.8 93.0 98.5 94.4 96.5 
1S dee cwcpane ait 100.0 100.0 100.0 100.0 100.0 100.0 
LOSOW eee 108.6 108.4 eS 108.8 105.7 105.7 
LOSE See 114.2 112.5 120.0 114.4 118.3 118.7 
LOS Dera. septa: 108.2 107.0 111.8 105.8 117.8 127.1 
L953. fen ae Poem Wa 111.0 115.9 109.7 119.8 132.1 
1954 GPa 113.0 ete, 116.7 110.5 120.9 13137 
1OSSia neice 118.0 116.6 12333 IBS} 


121.8 15:3 


Source: See Appendix C of this chapter. 


or equipment made in the United States and imported to Canada. The others 
apply particularly to Canada. 


The problem outlined immediately above is that of the inappropriateness 
of the available price indexes to the task of deflating industrial expenditures 
in detail. This price problem is probably in aggregate much closer to solution 
than that of quality changes in capital goods. 


The quality change problem can best be exemplified by considering a 
commercial truck which in 1930 may have cost $1,000. In 1949 such a ve- 
hicle may cost $2,000. Since the price level in 1930 was about half of that 
today, the 1930 purchase measured in 1949 dollars would also be shown in 
our series as $2,000. In other words, the volume of expenditure on com- 
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mercial trucks is shown to be the same then as now. From some points of 
view this estimate is perfectly acceptable. But if we intend our deflated series 
to represent the volume of expenditure on capital goods, we are conveying 
the implicit and dubious impression that a truck in 1930 is the equivalent of 
a truck in 1949, in capacity, speed, durability and general usefulness. 


In this example we have confined our attention to widely separated years. 
In the deflation and cumulation procedures used in our over-all method, it 
was necessary to deflate the expenditures of adjacent years and to cumulate 
them so that the motor truck purchases of 1949 are added to those of 1950. 
The growth of the resultant estimate of the stock of machinery almost cer- 
tainly understates the growth in the efficiency, carrying power or in the pro- 
ductivity of this stock. As quality is improved through new inventions, new 
materials and new methods of organization, expenditures which are equal 
in purchasing power represent, as time passes, increasing amounts of capital, 
when the word “capital” carries the sense of the amount of tangible material 
of given efficiency available to assist workers in the production of final goods. 


In theory at least, two methods could be adopted to prevent the resulting 
understatement of the growth of the capacity of the capital stock. The first 
method would be to use a wide variety of individual price indexes that had 
been adjusted for improvements in quality. Unfortunately, such indexes are 
very scarce. In addition, even if they were plentiful, the statistician might 
be unwilling to accept the measurement of the quality improvement made 
by the author of the price index. In the case of consumer price indexes, quality 
improvements are often measurable by the extra amount of a particular 
material or the extra durability contained in the goods being priced. But 
apart from durability, improvements in the quality of capital goods can be 
measured only by judging the improvement in the productivity of such goods. 
The author of a price index, in other words, has to judge the usefulness of 
these goods over many future years in comparison with the usefulness of the 
type of goods which they replace. It is extremely unlikely that a statistician 
would be able to accomplish this task. If he were, he would be in the posi- 
tion of preventing all subsequent calculations of capital productivity from 
showing any improvement, since his manipulation of the price index would 
in a sense amount to assuming that the productivity of that kind of capital 
goods remains constant over time. 


Since it is the ultimate purpose of most measurements of the capital stock 
to measure the productivity of capital, or of capital together with other ex- 
penditures by industry, it is desirable that the price index conform to some 
other convention. A convention which would be relatively simple to under- 
stand would be one which deflated annual investment expenditures by an in- 
dex of wages and salaries. The resultant deflated series would then be an 
index of the number of men or man-hour equivalents contained in the capital 
stock. Deflation in this manner, however, would not be equivalent to produc- 
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ing a physical count of machines, since the prices of machines do not move 
uniformly with wage rates: indeed, since there is increasing labour produc- 
tivity in making machines as well as in using them, prices of the machines 
would be expected to rise less rapidly than wage rates. The American statis- 
tician, Dr. George Terborgh, to whom we have referred previously, has in his 
work for the Machinery and Allied Products Institute compared the United 
States’ machinery prices and wage rates. He estimates that the ratio of the 
machinery and equipment price index to the over-all United States wage 
index has declined at a compound rate of 1.08% per year. If this observation 
is accurate, and if, as is believed, it applies as well to Canada, at least 
roughly, then an investment expenditure series deflated by a wage index 
would understate the growth in the stock of real capital goods. 


A compromise, which we have actually used, is to employ different types 
of price indexes in different circumstances. For the calculations of the present 
study, the price indexes are on the whole those which comprise the price 
deflators for the constant dollar Gross National Expenditure. Some of these 
deflators are specific to certain assets, motor vehicles for example. Most of 
them, however, measure simply the changing cost of labour and materials 
used in making various types of capital goods. For example, the structures’ 
index represents a combination of the price movements of such materials as 
cement and structural steel, as well as that of construction labour. In earlier 
periods we have deflated machinery and equipment expenditures on capital 
used in generating electricity by a non-ferrous metal (i.e. copper) price index, 
and a general machinery series was deflated by the early wholesale price 
index for iron and its products. 


In summary then, the deflation procedure, although applied in some de- 
tail by industry, and indeed by type of asset, is not an adequately satisfactory 
solution to the problem posed by the changed price of investment goods, be- 
cause of the close interrelation between price changes and productivity 
changes of investment goods. It is very important that the deflation pro- 
cedure followed achieve a conceptually consistent set of valuations of past 
investment expenditures. The price indexes and deflators which we used were 
the best selection available among what is at best a very small number of 
price indicators. It is to be hoped that in the near future the statisticians will 
be able to gather more detail and more consistent. information about the 
prices of investment goods. 


As things are now, we can only claim that our deflation procedure makes 
in aggregate fairly adequate allowance for the change in the price level of a 
more or less representative bundle of capital goods; but we cannot be sure 
that the changing relationship among the prices of different investment goods 
has made itself felt in our deflators, nor that we have achieved a uniform 
degree of accuracy of measurement of any one concept of price change (such 
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as price change net of productivity improvement, or price change including 
the effect of productivity improvement). 


The reader should be warned that the deflation procedure may for certain 
industries and in certain years, especially during a depression or during a 
war, give results which are very far from measuring the change in the volume 
of capital goods. Because of offsetting errors and belief that the indexes 
succeed in measuring the generality of price level changes, these errors 
should be smaller, the greater the aggregation of industrial estimates and the 


greater the number of years over which individual deflated figures have been 
cumulated. 


Let us turn now to the forecasting of capital expenditures. We argued 
in the early pages of this chapter that it was not satisfactory to attempt to 
forecast investment expenditures in Canada by merely observing the invest- 
ment expenditures of previous years. This we said is because such investment 
expenditures were made not only to build up the stock of capital goods (in 
order to equip more workers, to turn out more goods, or to equip any exis- 
ting workers with more tools), but also to replace those goods which, because 
of wear and tear or obsolescence, had been discarded within that period. 
The procedure we have described at length above is a method of determining 
how large the stock is, and also as a by-product, how much of the investment 
expenditure of a particular year is needed for replacement, and how much of 
it is available to raise the level of the capital stock. 


In the forecasting procedure we focus attention upon the capital stock 
and the ratio of capital stock to output by the industry employing that capital 
stock. It is one of the existing and so far not completely explained regulari- 
ties of economic life that the ratio between capital and output is a fairly 
stable one, especially during periods of full employment. Indeed, theories of 
economic growth have been produced recently, the central assumption of 
which was that the capital-output ratio would not change over long periods 
of time. Our own approach was discussed in Chapter 3. 


What is necessary for the forecasting procedure is that we have some idea 
of the present magnitude of this ratio, its recent changes and its probable 
growth or decline in the future. To use with this forecast of the capital-out- 
put ratio, we have available from Chapter 5 the estimate of output itself 
which was produced independently of the capital forecast; that is, we have 
for the economy of a whole, and for certain industrial sectors, forecasts of 
the ratio of capital to output and forecasts of output. By multiplying the two 
together we obtain forecasts of the capital required at each period of the 
future. What remains then is to determine how much investment must take 
place between now and each future period in order to 


(i) make good the loss of the investment goods that will go into discard as 
we proceed into the future; 
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(li) build up the stock so that its magnitude is sufficient to satisfy the fore- 
cast capital-output ratio. 


This amounts to pushing our cumulation calculations forward, but instead 
of adding expenditures and subtracting discards to discover what will be the 
capital stock, we begin with the forecast of the capital stock, subtract as dis- 
cards the additions to the stock of earlier years, and discover what expendi- 
tures are necessary to make up the difference. 


IV. The Meaning of Capital 


In Part III we discussed the statistical means by which our estimate of 
the capital stock is derived. The purpose of the following part is to explore 
briefly the relationship between the resulting estimate and the aggregate 
which in economic theory is known as capital. 


To hegin, we may direct attention to the discussion in Part II of this 
chapter, of the two roles of capital: first, that it is income-generating (that is, 
that its creation leads to the employment of the factors of production and 
to their remuneration); second, that investment is capacity-creating (that is, 
that it provides the tools, equipment, buildings and structures which are of 
assistance to labour—indeed may replace labour—in producing goods for 
final consumption). 


The first of these two roles is that which has been most emphasized in 
recent discussions of the instability of the economy, or in the slightly older 
discussions of the business cycle. Investment is viewed in these discussions as 
a source of employment. 


The second, capital as a creator of output capacity, has a very long his- 
tory in economic thought, culminating in the so-called Austrian theory of 
capital of the 1920’s and 1930’s. With the onset of the depression, however, 
capital theory of this type almost disappeared. Only in the last few years 
has the appearance of the equilibrium theory of growth of Messrs. Harrod 
and Domar and others led to a revival of interest in capital in its second 
role. Indeed, these recent economic theories of growth succeed in simultan- 
eously emphasizing both roles of capital and, one suspects, confusing them. 


This diminution of interest in the second type of capital theory during the 
depression of the 1930’s is not surprising, for in this capital theory the ques- 
tion at issue is the allocation of output, capital goods and other goods, over 
periods of time. The fundamental premise made in studying this allocation is 
that there is a shortage of capital goods, and that it is an important problem 
to discover on what principles the use of available land, labour and capital 
shall be divided between production of capital goods and other goods in each 
period of time. During the depression, however, there was no shortage of 
capital goods, nor of the factors of production. Indeed, since, as our statistics 
later will reveal, there was a surplus of both, it could not be pretended that 
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the allocation of the use of capital goods over time was conducted according to 
rigid principles of economizing. This excess capacity in industry disappeared 
with the growth of popuiation and the end of the cyclical decline in output; 
since the war economists have again turned to the problem of the prin- 
ciples underlying the relationships between the flow through time of usable 
factors of production, the flow through time of the output of final goods, and 
the stock of fixed and working capital (which we have already referred to as 
a reservoir or lake interrupting and regulating the flow of goods). 


In the traditional theory of capital (that is of capital in the second role), 
the flow of goods and factors through time has been compared and juxta- 
posed to the willingness of the economy to postpone the consumption of 
things which are immediately available in return for the opportunity to con- 
sume them in different or augmented form at some later date. In this system 
of thought it is argued that businessmen are always anxious to invest the 
services of factors of production so as to gain from their superior producti- 
vity in the form of capital goods. Businessmen, in fact are so anxious to do 
so, that they are willing to pay a premium for such resources which is, rough- 
ly, the rate of interest. Consumers, on the other hand, are said to be unwill- 
ing to postpone consumption, preferring present enjoyment to future enlarge- 
ment of their possessions. Unless they are paid a premium, which again is 
related to the rate of interest, they are unwilling to lend. Theory goes on to 
assert that a market mechanism exists which will bring into equality at a cer- 
tain equilibrium rate of interest the amount that businessmen want to borrow 
for future use and the amount which consumers are willing to lend. 


Determined by the market mechanism in this way, the rate of interest 
in turn gives guidance to individual businessmen as to how much invest- 
ment they ought to undertake and what types of investment goods they 
ought to purchase. Their purchase of investment goods results in a demand 
for the output of the investment-goods industries, a demand for the factors 
of production which work in those industries, and finally, in the determina- 
tion of wages, salaries, profits and rents received by those factors. 


In the final grand structure of the theory then, the allocation of factors 
of production among industries, and over time, is generally determined 
simultaneously by the rate of interest, the availability of such factors, the op- 
portunities for future profit to be made by businessmen, and the willingness 
of consumers to save. We have given this résumé of theory to emphasize that 
in the traditional approach to capital, the rate of interest plays an important, 
if not central, role. 


_ In our own Statistical approach, however, and indeed in much of the 
theory which was discussed in Chapter 3, the rate of interest plays a minor, 
and implicit, role. In equilibrium theory, businessmen compound the cost 
of past investments at the going rate of interest, and discount future net 
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revenues at the same rate. Hence, the value to them of their capital goods 
should be equal to both the compounded cost and the discounted value of 
their enterprise. Therefore, the fortunate statistician who wished to measure 
the value of capital of a firm that was in a state of equilibrium could indiffer- 
ently measure the capitalized value of the future earnings of the assets or the 
cost of acquiring new assets less adjustment for wear and tear. But of course, 
in a growing economy, industry is never in a state of equilibrium. The mar- 
ginal investment decisions will tend to equate the cost of a new machine to 
the sum of its discounted profits, but on much of his stock the businessman 
may be making a profit (quasi-rent) or a loss caused by the shortage or excess 
of equipment in the industry. The capitalization of this profit will indeed 
measure the value of the stock to him, but it will not give a clear indication 
of the volume of machinery. Indeed, when elements of monopoly exist in 
the selling of the product of the machine, a small stock of equipment may 
actually have a higher discounted value than a larger stock. Hence, in a situa- 
tion which has not reached a state of competitive equilibrium, we cannot 
assume that capitalized values are a guide to the size of the stock of assets. 


And in our statistical account of the annual position of industry’s stock 
of capital, we cannot make the assumption of competitive equilibrium. As 
we have said, in a growing economy business is in the process of building 
up its stock of capital to the required level, or of divesting itself of unused 
goods by scrapping or by merely allowing items to wear out without replace- 
ment. In addition, innovation is constantly taking place, so that business can 
rarely be described as actually having an equilibrium stock of capital. It may 
be that the entire installed process of production is in some way different 
from that which would be desired in an equilibrium situation. Consequently, 
we must adopt from the outset the view that the cost of capital goods will 
diverge at any given time from the value of such goods to their owner; 
and that the divergence may both individually and in the aggregate rise and 
fall with changes in possible methods of producing profitable goods or ser- 
vices. Indeed, in studying the dynamic economy which our statistics describe, 
such divergences should be allowed to manifest themselves fully, because 
they are good evidence of the existence of forces leading to changes in the 
rate of growth. 


In Chapter 3 we argued that the “equilibrium rate of growth” of the 
economy is, if analyzed more closely, a composite of the slow and rapid 
rates characteristic of the various phases of the business cycle. The difficulty 
of reaching competitive equilibrium that we have just discussed is another 
way Of saying that businessmen attempting to acquire an equilibrium stock 
of capital will tend to overshoot and to undershoot their target. This process 
is both compatible with, and leads to the achievement of, the equilibrium 
growth rate of Chapter 3. We return to this discussion in the next part. 
when we review the meaning of the capital-output ratio. 
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This brings us again to the subject of the deflation of the original ex- 
penditures on capital goods. We saw in the earlier discussion that there were 
in theory several alternatives open to us in the deflating of investment out- 
lays: deflating by actual price indexes of types of capital goods, by indexes 
of wage rates, or as most usual, by weighted indexes of the costs of materials 
and labour used in making capital goods. From the above discussion it 
emerges that we should avoid any method which would depend upon owners’ 
evaluation or periodic revaluation of their assets based on discounted ex- 
pected profits. For such a method would not present data on the costs of 
installing new machines (i.e. price indexes relevant to new investment) except 
insofar as the general price mechanism rapidly equated the supply price 
(and the cost) of new machines to the owners’ valuations of existing ma- 
chines. There are undoubtedly forces at work in the economy which would 
bring this equality about (for example, by adapting old machines to a new 
purpose, and by turning to the second-hand market), but we may doubt that 
they work rapidly. It is more probable that in the short run machinery and 
equipment suppliers continue to charge customary prices, instead of con- 
tinually changing them to take advantage of relatively small fluctuations in 
demand in particular purchasing industries. That is, the actual price of a new 
machine may at any given time be out of line with the value of existing ma- 
chines to their owners. Hence, owners’ valuations are not the best measure 
of the cost of new machines. 


Therefore, in following the deflation procedure for measuring changes in 
the volume of new goods installed, we should attempt to measure the prices 
of such machines to their buyers. As mentioned in the notes on deflation 
method, we are not rich in historical records of such prices. We suggested 
there that good approximations were the D.B.S. indexes constructed by com- 
bining series on the cost of materials with relevant wage rate information. 
We should add to our previous observations on the assumptions involved in 
our use of the data the following two: that the suppliers of capital goods 
are assumed not to charge all that the traffic will bear; and that although sup- 
pliers may enter or leave a market as demand changes in the short run, the 
price charged continues to reflect chiefly the price of labour and materials 
available to the industry. (This point about “price rigidity” is essential in 
some mathematical models of the economic process. It is introduced for 
example, by R. M. Goodwin, in “Econometrics in Business Cycle Research”, 
in A. H. Hansen, Business Cycles and National Income, New York, 1951, 
p. 446.) 


In less profound ways, too, our gross and net stock estimates each differ 
in concept from the capital of economic theory. In theory, capital is any stock 
of past goods and services, regardless of the economic organization which 
uses it, and regardless of the period of time which any given item is assumed 
to remain in the stock (the rate of turnover). The theoretical concept, there- 


249 


250 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


fore, must be thought of as including inventories, social and institutional, 
fixed and working capital, and consumers’ durable goods. Some scholars 
have argued that these types of capital are not “productive” in the same 
sense that fixed capital goods owned by industry are productive, but it is 
hard to understand this point of view. Each establishment of each firm must 
hold stocks of raw materials and of produced goods unless it is wastefully to 
slow down or accelerate its rate of production in the attempt to achieve a 
situation in which the rate of output is exactly equal to the rate of shipment 
from its doors and the rate of input is exactly equal to the rate of arrival of 
materials from their sources. This procedure would undoubtedly mean also 
that a wastefully large amount of goods would be “in process” at any one 
time. 


As for social capital, it would seem to be just as productive as private 
capital. From the point of view of the statistician, it is an accident of politics 
that roads are social while railroads are private, and it is easy to think of 
other countries where both are private, or both public. 


The main body of this investigation, however, is an attempt to see how 
much capital is used by each sector of the industrial economy and how that 
amount is changing. For this purpose we may temporarily ignore the fact that 
all sectors also hold inventories and use capital owned in common by the 
whole nation, and confine our attention to the fixed capital stocks which so 
strongly differentiate the sectors. When this has been done, we must then 
turn to a review of the rest of the national capital structure, fixed, variable 
and social. 


Another way of looking at this subject is to say that an economy such 
as ours working at full employment not only needs various types of fixed 
capital, but it also needs to hold stocks at various points in the process of 
production and distribution. It is a matter of little statistical interest that in 
some societies many such goods are held by manufacturers, whereas in others 
retailers or consumers perform most of the stock-holding function. Our pur- 
pose is to find the size of the stocks. (Though it should be pointed out that 
in a long-run investigation of growth, such as this study, the pronounced 
fluctuations in inventory investment are much less important than in a study 
of year-to-year economic stability. Over the long run inventory stocks are a 
relatively stable percentage of the national output.) Again, in some societies 
many of the stocks of fixed capital are held by public institutions, whereas 
in others the same types of goods are owned by private business. Once again, 
our interest here is more in the quantity of such stocks than in their owner- 
ship. 


There is another category which is not covered by our investigation: 
the “stock” of natural resources. Capital theory has always been equivocal 
on the question of defining natural resources: sometimes they are classified 
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with land as a permanent and undepreciable asset: in other cases they are 
grouped with the capital stock of the economy. To us it seems that from the 
point of view of the productive process in the economy, natural resources are 
in most respects identical with capital goods. They provide the labourer with 
the assets he requires to produce final goods; and in many processes they 
are substitutable for invested capital. Therefore, taking the economy as a 
whole, a dearth of capital goods can be made good by a rich supply of re- 
sources, or vice versa. Furthermore, the disappearance of physically irre- 
placeable natural resources must be compensated, if income is not to decline, 
by the investment of the fruit of such resources in other types of capital good 
which, in effect, keep the total capital structure of the economy at the appro- 
priate level. A visitor from another planet would be puzzled to understand 
why forest and lands were referred to as natural resources, while the replac- 
ing capital goods were referred to as capital, since both perform the same 
function. 


However, in the present investigation we have the statistical difficulty that 
natural resources could only be measured by discounting their future profit- 
ability. Since they have not usually been installed by man, nor set aside 
through his thrift, they are statistically incommensurable with our fixed gross 
stock and net stock estimates which are measured by cumulating the costs 
of the original expenditures. 


In the calculations explained in Part III, we showed that the cumulation 
or perpetual inventory method could be used to derive estimates both of net 
stock and of gross stock. A few words on these two concepts and their respec- 
tive relation to capital and to production theory may be appropriate here. 


Gross stock, as will be apparent from the outline of the calculation 
method, is an estimate very similar to that produced when making an esti- 
mate of a human population, in that the investment in new goods is treated 
statistically in the same way as the birth of an individual. The item and the 
individual are both presumed to remain in the “population” until the average 
life expectancy has elapsed. Once a population (or gross stock) estimate has 
been established, the statistician has only to adjust it annually for the births 
and deaths which occurred in the preceding year. 


It appears from this explanation that the gross stock figure measures the 
number of capital goods that are actually in place. As with the human popu- 
lation just described, no account is taken of the age or other characteristics 
of the members of the population. Just as the mere population total of Can- 
ada does not tell us how many people are in the labour force and how many 
are retired, so the gross stock figure does not reveal how many machines 
are actually at work as opposed to those which produce output only at high 
labour cost, or which have been “downgraded” to unimportant tasks. 
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One essential difference does emerge, however. A population of indivi- 
duals may exhibit over time wide variation in the proportion of it which is 
in the labour force. Both the gross stock, however, and the net stock figures, 
while not revealing the intensity of use of the various items within it, never- 
theless are intended to measure the number of machines actually available 
for work, however inefficient or unsuitable some may be. Indeed, during a 
depression the productivity of many machines may be zero. 


The net stock, as the calculation method shows, in effect displays not 
only the size of the population of capital goods, but also the effect of its 
age composition. In our estimate of a population of individuals, we may wish 
to show how many people are in each of 15 or 20 age classes. The net stock, 
in effect, shows the average of such an age distribution by employing a re- 
duced valuation for older goods. 


This reduction in valuation is identical in concept to the depreciation of 
capital goods by commercial enterprise for purposes of estimating profits. It 
may arise for two reasons: in the first place, the capital goods being mea- 
sured may gradually be decreasing in their efficiency in producing final pro- 
ducts. At the same time, similar goods may be maintaining their efficiency in 
turning out final product, but they may require higher maintenance expendi- 
ture, more skilled operation or replacement of vital parts. Because of these 
declines in productivity, or in cost saving ability, the value of such machines 
naturally falls year by year, if value is interpreted to mean the amount which 
a willing purchaser would offer for such items in a competitive market. 


In addition, the value of depreciating machinery may fall for quite a 
different reason. It may be that, like the Wonderful One-Horse Shay of liter- 
ature (so often cited in these discussions), the machine or building under 
consideration maintains its efficiency and cost-saving ability throughout its 
entire life, then, as it were, disintegrates completely within the final period. 
Such an asset will, like those which are gradually losing their productivity, 
also decline in market value, not because of any physical defect, but because 
the present value of its future profit earning capacity falls as the expected 
year of disintegration approaches. 


These two cases are extremes. The depreciated value of an actual item 
in use by a firm presumably falls for a mixture of the reasons exemplified 
by these two cases. Indeed, accountants and engineers have given some at- 
tention to the actual way in which value and productivity of various types 
of asset fall over time, and the method of cumulation of actual expenditures 
by Dr. George Terborgh (referred to in Part III) requires a generalization 
of one of these time-paths of value decline to the economy as a whole. 


As between net stock and gross stock, there is little value in attempting 
to decide which of these two approximations to the capital concept of econ- 
omic theory is better. Each of them has a place, and most theorists are unde- 
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cided even as to which of the two is the more valuable in a particular situa- 
tion. We may tentatively suggest that the net stock figure is closest to that 
shown in a corporation balance sheet after the reserves for depreciation have 
been deducted from the cost of the assets. It is, in effect, an approximation to 
the value that the corporation could receive if it liquidated its assets on the 
open market. In brief, we may say that the net stock is of particular interest 
to those who would study the financial or balance sheet structure of industry. 


The gross stock, on the other hand, seems to us to be most valuable 
when discussing capacity and the productivity of capital. We are impressed 
by arguments that most capital goods do retain most of the efficiency of their 
early years until they are finally discarded. Indeed, with respect to machinery 
and equipment the rapid onrush of obsolescence and the stiff competition 
which exists within industry between rival users of machinery and equipment 
suggests that there is every incentive to discard such items as soon as their 
efficiency begins to decline. That is, the average service life that we have used 
may be considered as representing that period within which equipment re- 
tains its original efficiency. 


Plants and buildings as well certainly do not lose their efficiency as rapid- 
ly as the straight-line depreciation implicit in the net stock would suggest, 
though in their later years they may be more expensive to maintain.* 


There is another reason for believing that the gross stock presents a rea- 
sonable estimate of the capacity of industry. The point is complex, but an 
example may clarify it. It may be that a certain group of machines, though 
still in use, is declining in efficiency: it must be run at low speed, or/and 
requires large maintenance outlays. To the extent that owners accept these 
slow rates of output and high costs, the gross stock figure (because it neglects 
the depreciation that is the accounting counterpart of such decreased effi- 
ciency) overstates the capacity of industry. But if owners avoid this ineffi- 
ciency, they will replace the most cost-raising parts of their equipment and add 
new attachments. These actions all imply new investment, which will add to 
the gross stock. 


The reader may object that a measurement which actually shows an in- 
crease in capital when investment has taken place merely to avoid a decrease 
in net output is hardly suitable for measuring “capacity”. The answer is, as 
usual, that a measure’s suitability depends upon how it is to be used. 


Usually, measures of capital are not used by themselves. There is little 
interest in the absolute value of the capital estimate, though its rate of growth 
is relevant to many studies. What is more interesting is its rate of growth 
in relation to the rate of growth of production and the labour force. Such 


‘See Philip Redfern’s “Net Investment in Fixed Assets in the United Kingdom, 1938-1953”’, Journal 
of the Royal Statistical Society, Vol. 118, 1955. On. p. 143 he notes that net measurements take 
account not only of changes in the quantity of assets installed, but also of changes in their unexpired 
lives—a two dimensional concept; whereas measures of productive capacity or quantity of assets in 
place are essentially one dimensional’’. 
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relationships are illustrated by changes in the capital-output and capital-per- 
worker ratios. 


Now, if a decline in efficiency takes place, the capital-output ratio 
will initially rise, because for a given stock, output net of operating costs 
will fall as extra expenses of operation are incurred. In other words, the fall 
in efficiency is measured by the rise in the capital-output ratio. And if, on 
the other hand, the owners do not accept the rise in operating costs, but 
instead replace and augment parts of their equipment, gross stock will in- 
crease but (net) output will remain the same. The capital-output ratio will 
still rise. 


If the net stock measurement of capital were used, the initial fall in net 
output due to higher operating costs would be paralleled by a fall in net 
stock due to accumulated depreciation deductions. Since this would mean 
only a small change in the capital-output ratio, the decline in the average 
productivity of capital would be less noticeable than if the gross stock 
measurement were used. 


Our cumulation procedure not only provides us with estimates of net 
and gross stocks, but also with a measure of depreciation, replacement and 
gross investment net of replacement. Because of the arbitrary assumption 
that all goods of one type purchased in a given year are discarded “L” 
years later, the year-to-year fluctuations of the replacement series, and of 
the gross-investment-minus-replacement series, are not particularly valuable 
to us. The long-run trend of this series, however, can illuminatingly be com- 
pared with that of gross investment and that of investment net of tax-allowed 
depreciation. 


There is a considerable body of literature on the relationships among 
the rate of growth of gross investment, depreciation and replacement. These 
relationships may be stated very precisely on a variety of interesting assump- 
tions, but the general conclusion can be arrived at by means of some in- 
tuitively evident propositions. 


The general conclusion referred to is that depreciation allowances exceed 
replacement requirements in growing economies or in growing firms. In order 
to demonstrate this conclusion, let us consider first the situation in a firm which 
is not growing, but which has a large number of machines in use. If we 
assume that an equal number of these machines go out of use every year 
through obsolescence or wear and tear, that they are replaced by similar 
machines of the same cost and life (L) and that the capital cost of all ma- 
chines is amortised by straight-line depreciation, it will be seen that on the 
average 1/Lth of the original cost of the gross stock will be put aside in 
depreciation allowances each year. At the same time, 1/Lth of the gross 
stock will need replacement each year. In other words, the depreciation 
allowances set aside each year will just be sufficient to purchase the replace- 
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ments required in the same year. (If an emergency should make it advisable 
to retire more than 1/Lth of the gross stock in a particular year, the enter- 
prise would have to obtain funds elsewhere than from depreciation allow- 
ances to purchase replacements.) 


We may contrast the above stationary situation with that of a growing 
firm. If the machines used by the growing firm are similar to those of the 
stable enterprise, the firm will each year be buying some machines to replace 
those which were installed L years earlier, plus other machines to enlarge 
the capital stock. Hence, each year the number of machines which must be 
replaced is equal to the number installed L years ago, but since the purchases 
have grown since then, the number of machines casting up depreciation 
allowances is more than L times the number installed L years ago. There- 
fore, the total depreciation allowance for a year (1/Lth of the gross stock) 
will exceed the cost of the number to be replaced, depending upon how rapid 
the recent rate of growth has been. Regardless of how much the excess is 
(which can easily be determined mathematically), we can assert that the firm 
will each year be able to finance from each depreciation quota more than 
the number of machines requiring replacement per year. 


This principle is now well established, and we find business economists 
advocating manipulation of the permissible depreciation rate for income tax 
purposes as a method of encouraging or discouraging business investment 
throughout the whole economy.® 


Of course, if the price level is rising at the same time the rate of invest- 
ment is increasing, the depreciation quotas based on the gross stock 
measured at original cost may be inadequate to finance replacement, let 
alone further growth. The articles by Schiff and Eisner discuss the important 
effects of the changing price level on replacement. 


It may be useful here to draw together the discussion of the meaning of 
capital in Part IV. 


We have seen that within the body of economic theory the primary task 
of the theory of capital is to determine the principles upon which the services 
of the factors of production are allocated among their various uses and 
among various periods of time. This theory conceives of the factors of pro- 
duction as being invested for future use by being converted into more or less 
durable form. In this view, capital is the total stock which exists in any time, 
although this stock may be composed of flows of various types of goods and 
services, each of which is destined for ultimate consumption at a different 
future period. 


5See particularly Evsey Domar, Quarterly Journal of Economics, November, 1953; Richard Goode, 
ibid., May, 1955, and the other articles cited therein. See also Eric Schiff, Review of Economics and 
Statistics, February, 1954, and Robert Eisner, American Economic Review, December, 1952. 
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Our statistical concepts of net and gross stock are obviously too modest, 
both in conception and in refinement of method, adequately to measure this 
complex theoretical notion of capital. For example, while the theory of 
capital begins with the investment of factors of production, our gross stock 
measurement begins only with the purchase by an industrial user of an al- 
ready completed machine (that is, one which is several stages past the invest- 
ment of the services of factors of production). Indeed, in only one essential 
does our measurement of capital correspond with that of theory. This essen- 
tial is the recognition that capital does consist of a stock of resources of 
different durabilities. There is more than a casual relationship between L 
(the lifetime of a capital good) and the “period of production” concept used 
in some varieties of capital theory. 


However, as commonly understood, capital theory has much less to say 
about the situation in an economy during periods of adjustment than it has 
about the ultimate equilibrium of resource allocation over time when the 
adjustment is complete. It is here that our measurement of the gross stock 
diverges most from this common understanding of the capital theory ex- 
planation of how, in an economy (which is for all purposes stationary), the 
allocation of the services of each factor of production and of each capital good 
is in harmony with the decisions of members of the economy to save and 
with the realization of the services of durable goods and services over time. 
When such a closely defined equilibrium has been reached, theory is con- 
sistent with a fixed and stable rate or spectrum of rates of interest, and with 
a system of prices for each factor, good and service available at each period 
of time. Such a stationary equilibrium cannot exist when the economy is 
subject to the shocks of innovation, war, crop failure, population change and 
rapid development of needs and tastes. 


Obviously, such dynamic conditions do exist in Canada today, and have 
existed over the 30 years covered by our data. At any given time the com- 
bined forces and after-effects of growth, war and depression have forced 
savers, consumers and business men to make the best adjustment possible 
in the existing situation, without making preparation for an eventual static 
equilibrium, although, as we suggested above, their efforts are compatible 
with the appearance of an equilibrium rate of growth. 


Such a dynamic unstable environment has meant that throughout the 
economy there have been greater or lesser disequilibria in the structures of 
prices and interest rates. Instead of experiencing marginal adjustments as busi- 
nessmen attempt to make small additions to their profit, the system has moved 
with great leaps to incorporate new methods, to supply new demands, and to 
make good the losses of wars, depressions and crop failures. In particular, 
in such an environment we cannot expect that the cost of new capital goods 
will be particularly close to the value of existing goods already in the hands 
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of owners; nor will there be a close correspondence among the cost of new 
capital goods, the marginal profitability of all capital, and the rate of interest. 


In this situation it is not only expedient but necessary that the analyst 
of the stock of capital abandon many of the precepts of capital theory and 
return instead to working methods developed in similar situations by ac- 
countants, for our investment cumulation method has much more in common 
with the inventory valuation systems of cost accountants than it has with the 
theories of Wicksell, BOhm-Bawerk, Frank Knight or Hayek. (It must be 
mentioned here, however, that there are several economists who have 
emphasized the “population” view of capital theory. Among these, today, 
are Kenneth Boulding, following in this respect an approach developed and 
emphasized by J. B. Clark. Against this approach, Mrs. Joan Robinson, 
writing on “The Production Function and the Theory of Capital” in Review 
of Economic Studies, No. 55, page 81, has re-emphasized the heterogeneity 
of capital goods and their incommensurability.) 


V. The Record 


In this section we wish briefly to examine the record of capital in Canada. 
As the reader will gather by reference to Appendix B, we have gathered an 
enormous amount of data which can be analyzed in many ways not least 
with respect to its accuracy; thereafter with respect to its relationship to the 
growth and the level of other measures of economic activity. 


In this section we shall discuss some features of the growth of capital— 
some other aspects of this growth have been sketched in Chapter 2, and 
more will appear in our comments on forecasting assumptions. Beyond this, 
we wish here to draw attention only to three aspects of the new estimates 
of capital stock. The first of these is the capital-output ratio and its change 
Over time. The second is the relative importance of machinery and equip- 
ment. The third is depreciation. 


1. The Capital-Output Ratio 


In Chapter 2 we saw that in contrast to some of the other ratios to be 
observed in a growing economy, the capital-output ratio maintains an extra- 
ordinary stability over time. This is true, not only for Canada since 1926, 
but also for other countries. 


In the United States, for example, Goldsmith notes “the absence of any 
pronounced trend in the average national coefficient . . . for the period 1897 
to 1929. What fluctuations are shown in the ratio appear to reflect mainly 
the cyclical movements of real net national product. When comparison is 
limited to years of full employment, it is difficult to detect any movement 
in the ratio”’.® For the second half of the 19th century, Fellner claims some 


6Income and Wealth of the United States, Cambridge, England, 1952, pp. 297-298. 
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slight upward drift in the ratio (see Table 6. 3). This impression in cor- 
roborated by Handfield-Jones and Weber, who conclude “through 1894 to 
1939, the long-run trend of the capital coefficient based on capital formation 
data, is best summarized as horizontal but if the lower values in 1879, 1884, 
and 1881 are included, it could equally be regarded as moderately rising”.? 
The more recent studies of Dr. George Terborgh suggest an equivalent 
stability in the American ratio between 1946 and 1955. However, the work 
of all these authors suggests that the ratio today is appreciably below that 
of the middle 1920’s. 


Table 6. 3 
UNITED STATES: CAPITAL-OUTPUT RATIOS¢ 
1874-1950 
Period Capital-output ratio 
Decades 
IS 74-83 een eee ee 2.85 
TS 84-93 5 ere ere 2.98 
S942 903s eee 3.59 
19 O4R13 eek. ee 3.39 
1914273 ot eee ae Sail) 
Years 
AM 0: Mitten Nata: aaa Morac 3.26 
TOS OAT ete ren Dei 


a The capital (net) stock figure excludes land and consumer durables and includes government fixed 
capital and net foreign claims. The output figure is the net national product. All data adapted by 
Fellner from Simon Kuznets, National Product since 1869, New York, 1946, except that for 1950, 
which is Fellner’s estimate. 


SourcE: William Fellner, “Long-Term Tendencies in Private Capital Formation’’, in Long-Range 
Economic Projection, New York, 1954, p. 306. 


Over the long run it might be suggested that the American capital-output 
ratio rose slowly between the Civil War and the early 1920’s, and declined 
rather more rapidly to its present value. This suggestion is confirmed by a 
study by Daniel Creamer, who finds that for manufacturing alone (not the 
entire American industrial economy) “the amount of capital invested per 
dollar of output rose steadily from 1880 to 1914, according to the record 
of reported values .. . . The amount of capital invested per output dollar 
began to fall in 1914 and continued until 1948”. Creamer suggests that in 
constant dollars, 1919 may be the peak rather than 1914.5 


For the United Kingdom, a similar stability in the ratio has been noticed. 
A study by Phelps Brown and Weber of the period from 1870 to 1940, finds 
that “over the whole span, capital has grown at about the same rate as in- 
come: both real capital a head and real income a head have nearly doubled 
.. The capital coefficient or ratio of capital stock to annual income flow 
has been stable, but declined from about 3.7 in the seventy’s to 3.3 in the 


7Variations in the Rate of Economic Growth in the U.S.A. 1869-1939,” Oxford Economic Papers, 
rite 1954, p. 113. 


8Capital and Output Trends in Manufacturing Industries, 1888-1948, N.B.E.R. Occasional Paper No. 
41, 1954, p. 42 
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ninety’s, and rose again to 3.9 in 1912. In the interwar years, it moved from 
about 4.0 to 3.6”.9 


The situation is rather more difficult to describe for Canada, because the 
data are available only since 1926. Our calculations suggest, however, that 
the gradual decline in the ratio noted by the American observers for the 
period since World War I applies also to Canada, although the reasons 
for this need not be the same. From 1926 to 1930 the ratio had a typical 
value of 3.0, and in the recent postwar period it centers around 2.4. This is 
indeed a conspicuous decline, part of which may be questioned because of 
statistical inadequacies in the data. Rather than at this point try to explain 
the decline, we should like to emphasize instead the short-run stability of 
the ratio, which Table 6. 4 may serve to illustrate. 


Table 6. 4 
CANADA: INDUSTRIAL FIXED CAPITAL 
1946-55 

Fixed Fixed 

Year investment/G.N.P. capital/G.D.P. 
(percentage) (ratio) 
(ICS ee me nate 8.7 2.33 
NO AG Renee: tee Ze FOE 12Ni 2.33 
OA Se ae ed ae ee, IS%eil 2.36 
{[ CYC) oe leeemcaaielameaerst sx opm ils 2.42 
95 ORE eel eee 12'S DIT) 
DS leek seat he 5). 209 BES) E38 
NES) Sse dents a es et ep 14.3 2.33 
ROS See ee eee 14.3 235) 
NOS4 Be Bp. carl et, 13.6 DS) 
OS SNe ewe ie, Pe 12.5 2.40 


Sources: Chapter 6, Appendix B, Tables 6B. 1 and 6B. 2; Chapter §. 


It will be seen that, in the period of the postwar revival since 1946, fixed 
industrial investment, as a percentage of G.N.P., while it has been steady and 
on the whole high, has varied from 12% to over 14% of the G.N.P. 


However, such variation in the rate of investment has little effect on the 
stock of capital, since at the present time the stock of capital is approxi- 
mately 30 times the investment of any one year. The year-to-year fluctu- 
ations in the capital-output ratio, therefore, are chiefly a reflection of the 
year-to-year instability of the denominator of the ratio, the national income. 
To be specific, the relatively high figure for 1954 is almost certainly a re- 
flection of the fall in G.N.P. in that year. 


This stability should not be interpreted as asserting that for statistical 
reasons there is over the long run necessarily greater stability of the capital- 
output ratio than of the investment-output ratio. Over the long run annual 


©*Accumulation, Productivity and Distribution in the British Economy, 1870-1938’’, The Economic 
Journal, June, 1953, page 266. 
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fluctuations in the rate of investment may average out, and if savings as a per- 
centage of output are more or less constant, it may be (depending on foreign 
investment) that the investment-output ratio will exhibit greater stability 
than does the capital-output ratio. This is the subject we are to investigate. 
What the statistical stability of the capital-output ratio does imply is that we 
can, from year to year, especially when growth is going on, ascertain within 
a relatively short period of years the actual value of the capital-output ratio. 
On the other hand, a short period of years may exhibit such relatively wide 
fluctuations in the investment-output ratio, that the forecasting statistician 
may be required to average a distribution of percentages with a very wide 
range. 


The considerations above are based chiefly upon the statistical record. 
We turn here to enquire into the meaning of the capital-output ratio, and the 
meaning of changes in it. 


First we may consider the ratio as a measurement of the productivity of 
capital (actually it is the inverse of capital productivity, since a decline in the 
ratio implies, other things being equal, a rise in productivity). Thus, if the 
capital-output ratio is observed to be rising over time, it means that the 
capital stock is rising more rapidly than the output of capital. Therefore, for 
the economy as a whole we can say that succeeding additions to the capital 
stock produced additions to the flow of output which were smaller than 
previous increments have produced. However, as is also to be observed, the 
changes in the capital-output ratio over time are fairly slow because it repre- 
sents average, not marginal, productivity. That is, it is not a record of the 
ability of the most recent additions to the stock to produce output in com- 
parison with the ability of units already in place. Rather, the ratio measures 
the ability of the entire installed stock of plant and equipment to turn out 
the annual flow of goods. 


The ratio is not necessarily a measure of the rate of profit on capital. The 
ratio is calculated by dividing the value of the stock of capital by the value of 
the flow of goods. Some part of this flow of goods may be described as profit, 
and the rest of it is payment to labour, taxes, depreciation and rent. Thus, 
although the productivity of capital may be increasing, we cannot know 
whether the rate of profit on capital is also increasing unless we know 
whether the share of profit in the national income is remaining constant. 


In theory we should be able statistically to derive the record of the rate of 
profit from the marginal capital-output ratio, but such theory is applicable 
only in a situation where the prices of all factors of production remain un- 
changed, and where technology is unchanged. While it is indeed probable that 
the volume of profits increases when the productivity of capital increases, we 
cannot conclude that the percentage rate of profit on capital has also increased 
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without further information about the share of wages, etc., in the national 
income. 


The second way of looking at the capital-output ratio is to view it as an 
indicator of the need for capacity to produce a certain flow of final goods and 
services. This view is the foundation of many of the recent theories of equili- 
brium growth with which the names of Harrod and Domar are associated. 


These theorists and the many others working in this field have in a sense 
taken the long period stability of the ratio as a datum, and have argued that 
if, for example, the ratio is 2.3, every increase in the G.N.P. of one dollar 
will require $2.30 worth of capital to produce it. It follows that if steady 
growth is to be assured, investment must be steadily forthcoming to main- 
tain this ratio, otherwise additions to the labour force will be under- 
equipped, and probably unemployed. 


The opposite outcome is also to be feared if more than $2.30 worth of 
capital i$ installed per dollar of output. For every anticipated $1.00 increase 
in output there will be an excess of capital which will produce the following 
disastrous trend of events: in the next period the incentive to invest will be 
reduced by the surplus of capital already installed; the reduced incentive to 
invest will lead to an actual decline in investment; the decline in investment will 
lead to unemployment in the construction and machinery industries; this un- 
employment wili be multiplied and generalized throughout the whole econ- 
omy, so that total output will fall; finally, the reduced output and employ- 
ment will lead to pessimistic anticipations of the future need for capital. 


It will be observed that some have found an assumed constancy in the 
requirement for industrial capital in relation to the output of industry a use- 
ful foundation for theoretical speculation about economic instability. We 
commented on these theories in Chapter 3. 


Our understanding of the capital-output ratio may be extended by asking 
what effect various changes and developments in the economy as a whole may 
have upon the ratio that the statistician can observe. In the following para- 
graphs we will discuss the probable effects that five outside forces may have, 
but it should be emphasized that these effects are not independent. Indeed, as 
Chapter 3, on the theory of growth, has emphasized, each one of the forces 
listed below will have an impact upon each of the other forces as well as 
upon the capital-output ratio, which is after all merely an observable 
symptom of changes going on throughout the whole economy. 


Further, it should be emphasized that in some paragraphs we are talking 
about the capital-output ratio applicable to a particular industry, whereas 
in others we are talking about the whole economy. In this connection then, 
it is worthwhile to recall to the reader the discussion in Part IV, where 
we emphasized that we were attempting to ignore, in our inventory of the 
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total capital stock, questions of whether certain kinds of capital goods were 
owned and operated as a service by independent industries or by using in- 
dustries on their own account. To be specific, we were ignoring whether a 
railway was run as a common carrier by private owners, as a common Carrier 
by the government, or as a private carrier in a particular mining venture. 
Obviously, it makes a great difference to conclusions about the capital inten- 
sity of a certain final product whether the transportation of that product has 
been the responsibility of an independent carrier or of the industry manufac- 
turing it. 


The first of the forces operating on the capital-output ratio is the size 
and richness of the stock of natural resources. The political economists of 
the 19th century reasoned that since the stock of land and resources was 
limited, it would be necessary, if growth took place, to augment the capital 
stock to keep pace with the declining fertility of marginal land. Today it is 
still a valuable generalization that the most accessible resources are exploited 
and exhausted first, if demand remains constant. It is then necessary to turn 
to less rich or convenient material sources, the winning of which may re- 
quire massive capital investment, and even in agriculture it is certain that the 
greatly increased output of food of the past years and the increase which is 
anticipated for the future could not and cannot be achieved without farm ma- 
chinery, irrigation, drainage, and transportation facilities, not needed for 
the outputs of a generation ago. (We are aware that much of the recent farm 
mechanization has had the function of replacing scarce labour rather than 
intensifying the use of the land. It is impossible to distinguish statistically 
the labour-saving characteristics of new machines from their crop-increasing 
characteristics. We wish here merely to point out that the latter have been 
important objectives of farm policy.) 


Such reasoning in the classical mood, however, is to a large extent offset 
by the large new discoveries of natural resources, by new crop and livestock 
varieties, and by the action of the price mechanism in turning demand from 
inaccessible or poor resources to more conveniently obtained materials. 
This collection of forces may, over time, mean that the net output of goods 
from natural sources will be possible with a smaller stock of capital goods 
per unit of output. 


Our own judgment would be that as far as Canada is concerned, such 
new discoveries are not in fact reducing the capital-output ratio in the re- 
source industries. Without consulting the statistics, it is patent that the forest 
and mining industries are going farther and farther afield so that even if 
their new locations are as rich as those abandoned, the costs of transporta- 
tion are probably higher. In the hydro-electric field, locations long known 
but regarded as unprofitable are now being eagerly utilized in spite of their 
higher cost of capital per dollar of output. This belief is confirmed by the 
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capital-output ratios for structures. Of the six industrial sectors, only the re- 
source industries’ ratio has shown an increase since 1945. 


The second force is one which is less equivocal in its effect, especially 
in Canada: indivisibilities and the economies of scale in a growing society. 
Reference here is to types of capital goods which from the outset are so 
massive and so indivisible that the demand for their services is probably less 
than the capacity for which they were designed. This description is mainly 
true of transportation facilities such as railroads and long-distance highways; 
it applies also to methods of communication such as telephone and tele- 
graphs, radio, post office, and printing and publishing. The mining industry, 
electric light and power, and the business of government, may also exhibit 
this characteristic. It is probable that much of the recent decline in the Can- 
adian capital-output ratio has been caused by the improvement in the degree 
of utilization of facilities such as those described above, but it must not be 
forgotten that such economies of scale eventually peter out under conditions 
of rapid growth. It is then necessary to install new projects which may once 
again be larger than the immediate demand would warrant. When this hap- 
pens, the capital-output ratio may take a sudden jump upwards. However, 
as the economy grows, the effect of any one such indivisibility on the capital- 
Output ratio will probably decline. 


The third force at work on the capital-output ratio may be described as 
a change in the industrial composition of the national output. That is, there 
may be a reduction in demand for the output of agricultural goods ac- 
companied by an increase in the demand for manufactured goods. As far as 
the national capital-output ratio is concerned, this change in demand may 
imply an increase in the ratio, if manufacturing requires more dollars’ worth 
of capital per dollar of output than does agriculture. 


This force is an easy one to describe hypothetically, but it is difficult to 
isolate in fact. 


The work by Creamer, previously cited, examines for manufacturing in 
the United States (not all industry) the effect of the change in the structure 
of total manufacturing on the aggregate capital-output ratio for manufac- 
turing. Speaking of the rise previously mentioned in the ratio for manufac- 
turing between 1880 and 1919, he says that only about one-sixth of the rise 
can be attributed to the altered composition of the manufacturing total. 
“This is equivalent to saying that throughout the structure of manufacturing 
industries, basic changes occurred in the relationship of capital to output 
during the years 1880 to 1919.”1° Creamer then turns to the years from 1919 
to 1937 when the over-all ratio declined. In respect of this period he con- 
cluded ‘“‘the decline in the actual ratios occurred despite the changing com- 
position of industry . . . . Again the inference is clear for the period of 


Creamer, op. cit., pp. 57-58. 
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declining ratios. It is a trend that has characterized most minor industry 
groups” (page 60). 


Creamer also examines the hypothesis that the tendency in the United 
States for manufacturing firms to grow in size had an effect on the capital- 
output ratio of all manufacturing taken together. There appears to be some 
ambiguity in the way data on this very ticklish question may be interpreted, 
but on the whole Creamer’s conclusion is that the changing size of firm had a 
“neutral” effect on the over-all capital-output ratio."' 


This problem has also been studied by Simon Kuznets in his “Long- 
Term Changes in the National Income of the United States of America since 
1870”.12, Observing the increase in the ratio from 1870 to the 1920's, 
Kuznets—like Creamer—attempted to find how much of this increase was 
due to a shift from industries with low ratios to industries with high ratios. 
Unlike Creamer, however, he was dealing with the whole economy, which he 
divided rather crudely into four sectors. It is important to note this crude 
division of sectors, because the less fine the sectoring (the sectoring could 
be carried down to the individual firm in the final extreme), the less one 
expects to find that the change in the over-all ratio is due to a change in the 
industrial composition of the economy. We may paraphrase Kuznets’ con- 
clusions as follows: the shifts among the industries account almost wholly 
for the rise over the period in the ratio of fixed capital to product in the 
economy at large. Even from the 1870’s and 1880’s to the 1920’s the ratio 
increased by four-tenths of its initial level, or 29 points. 


Table 6. 5 
UNITED STATES: INTER-INDUSTRY SHIFTS 
AND THE CAPITAL-OUTPUT RATIO 
Decade Index of capi- Index of ratio Index of ratio 
tal-output ratio inter-industry intra-industry 
shifts shifts 
(2 (3) (4) 
STA NS Soe eee 7a 81 88 
USS A= 1S 93 eeeeere eee. 79 85 93 
1894-19037. he 93 87 107 
1904-193 ees ees 95 95 100 
LOLS D3 ere 100 100 100 
1904-1103 Spe eee 100 99 101 


Source: Simon Kuznets, Income and Wealth of the United States, Trends and Structure, op. cit., p. 127. 


This will be seen in columns 3 and 4 of Table 6. 5. The inter-industry 
shifts produced a rise of about 19 points; the intra-industry one of only 12 
points. What in fact happened, was that the rise in the intra-industry ratios in 
agriculture and the mining-manufacturing sectors was largely offset by the 


11For a recent study, see H. S. Davis, “Relation of Capital-Output Ratio to Firm Size in American 
Manufacturing: Some Additional Evidence’, Review of Economics and Statistics, Vol. 38, August, 
1956, pp. 286-293. 

12Income and Wealth of the United States, Trends and Structure, Income and Wealth, Series II, 
Cambridge, 1952. 
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decline in ratio in the transportation and the public utilities sector. Hence, 
whatever rise occurred in the country-wide ratio could have been due largely 
to the effects of inter-industry shifts in the distribution of national product— 
away from agriculture and in favour of the public utilities sector. 


Kuznets points out that while much of the change in the country-wide 
ratio was due to this shift from one industry to another in the origin of the 
national product, there was at the same time a change in the ratios in each 
of the industries. The striking movements of these ratios within industries, 
as exemplified by a decline of the ratio for the transportation and public 
utilities sector, are evidence of the difficulties of assuming constant inter- 
industry differentials, and placing too much emphasis on mere difference in 
industry weights. They also suggest variability even in the country-wide 
capital-output ratios over time (pp. 128-131). 


The available evidence for the United Kingdom does not permit a com- 
comparison of the 19th or early 20th centuries with the postwar period. 
Recent work by Philip Redfern does, however, enable us to examine the 
industrial distribution of capital in 1952. We paraphrase first a summary of 
his calculation of the capital-output ratio in different industries. The gross 
capital employed in public utilities (gas, electricity, water, railways and 
postal and telephone communication) was over six times their net annual 
output. For railways and electricity the ratio was some 15 times, and for 
water 46 times. For the manufacturing and distribution groups, however, the 
gross capital employed was only 1.8 times the annual net output. Despite 
serious qualifications about industrial classification and the quality of the 
figures, Redfern concludes that there was a clearly indicated heavier capital 
requirement per unit of output in the public utility field than the manufac- 
turing and distribution field. 


In the postwar period Leontief, for the United States, and our own cal- 
culations for Canada, confirm this great difference in ratios as among indus- 
trial sectors. We can indicate this roughly by using data collected (for quite 
another purpose) by R. N. Grosse in Studies in the Structure of the American 
Economy, New York, 1953, Appendix 1. We have classified the data for 
some 80 industries on output and fixed capital stock (defined in terms of 
capacity) into sectors similar to our own. Table 6. 6 shows the relative im- 
portance of each sector in terms of fixed capital, and the size of its capital 
stock. Housing is omitted; the difference in dates should be noted. 


The absolute differences in the values of the ratios are not particularly 
informative, since the methods and concepts used in the two studies differ 
greatly. It is significant, however, that transport (particularly railways) 
utilizes a much larger proportion of Canadian fixed capital than of American; 
and that the productivity of Canadian transport capital is much lower. This 
is a symptom of the heavy “burden of overhead capital” in Canada— in the 
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Table 6. 6 
UNITED STATES AND CANADA: INDUSTRIAL DISTRIBUTION 
OF CAPITAL 
United States, 1939 Canada, 1950 
Fixed Capital-output Fixed Capital-output 
capital ratio capital ratio 
I Agriculture 2 1.35 10.8% 1.62 
II Resource industries 16.5 2.09 Sy? 3.94 
III Primary manufacturing 5.9 38 8.7 DES} 
IV Secondary 
manufacturing 27.9 “55 18.1 1.69 
V Transport, storage and 
communication DST) 2S) B22 8.15 
VI Trade, services and 
construction 13.8 34 15.0 1.04 
Total fixed capital 100.0% 100.0% 


Source: See text. 


sense that much of this capital might be available for other uses if railways 
were not so extensive and so plentiful. The overwhelming importance of the 
transport, storage and communication sectors, and its decline, are shown in 
Chart 6. 1. 


Obviously, a long-run shift in output from transport to manufacturing 
industries would greatly reduce the over-all ratio, if each industry’s ratio re- 
mained unchanged. However, since capital in transport is fairly indivisible 
and durable, such a change would take many years to complete. 


Although Canadian capital estimates by sector are not available except 
for the postwar period, we may use the data in Table 6. 7 to throw light on 
the question of whether such shifts have been-responsible for the recent 
(slight) growth in the capital-output ratio for industry. This growth was con- 
centrated in the early postwar period, though from 1953 to 1955 there was 
again some observable growth. Table 6. 7 shows the sectoral distribution of 
capital and output in 1946 and in 1955. The ratios for each sector have 
changed somewhat, and those for total industry have grown from 2.21 to 
2.48. Was this growth due to growing ratios within the “average” sector, or 
to a shift of output from sectors with low ratios to sectors with higher ratios? 


The shift seems to have been relatively unimportant. In the period the 
relative importance of agricultural output declined, and that of resource in- 
dustries increased; and the resource industries have appreciably higher ratios 
than has agriculture (columns 4 and 10). Hence, one would expect the over- 
all ratio to rise, but the rise for this reason would be small because agri- 
culture is a small part of the economy. 
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In columns 13 and 14 we attempt to calculate the importance of the net 
shift of G.D.P. among sectors. Column 13 shows that if each sector had its 
1955 capital-output ratio, but its relative importance was that of 1946, the 
hypothetical over-all ratio would be 2.46 instead of the actual 2.48. That is, 
on this calculation only .02 of the .25 actual increase of the ratio from 
2.21 to 2.46 (or about 8% of the increase) would be accounted for by shift. 


If we look instead at column 14 we see the hypothetical value the 1946 
over-all ratio woud have if sectors had their 1955 output weights. This hypo- 
thetical figure is, once again, .02 greater than the actual 1946 ratio, so that 
we may again state that .02 of the .25 actual increase is accounted for by 
inter-sectoral shifts, or 8%. 


We may conclude that most of the actual increase since 1946 is due to 
intra-sectoral growth of capital-output ratios, not to inter-sectoral shifts. 
Indeed, in the long run we may expect the eventual decline in the relative 
importance of the high-ratio railways in Canada to result in a fall in the in- 
dustrial ratio. (The reader will find the subject of shifts from construction 
and plant to machinery and equipment discussed in the next section.) 


There is considerable belief among economists that industrial growth 
implies, for relatively mature western countries at any rate, a gradual change 
in the industrial distribution from dependence on agricultural and primary 
industries toward a rising preponderance of service and tertiary industries. 
This belief is based upon a statistical examination of change and develop- 
ment in many countries, carried out in the first instance by Colin Clark. If 
we accept this generalization for the sake of argument, we may ask what 
effect it may be expected to have on the country-wide capital-output ratio. 
To the extent that the tertiary sector is composed of personal service, retail- 
ing and finance industries, the level of the capital-output ratio in it is much 
lower than that in resource industries, and probably lower than that in agri- 
culture. But these statistical generalizations to which we are referring also 
include transportation in tertiary industry. Transportation, insofar as it repre- 
sents shipping and railroads, has a very high ratio. Even when road and air 
transportation are included, the ratio is still higher than that for the economy 
as a whole, as long as the publicly owned capital (roads, bridges, airports, 
etc.) is included in the figure. Hence, the generalization that there is a swing 
to tertiary industry does not necessarily imply a decline in the capital-output 
ratio, unless it is specified that the output and labour of the economy shift 
into the personal services, finance and trade sectors which have relatively 
low capital-output ratios. 


The fourth force working on the capital-output ratio may be described 
as a change in the relative availability of labour and capital. 

This subject is a large one, and some aspects of it have been covered in 
Chapters 2 and 3 of this study. 
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If we start with the supply of capital, we must look first at the amount of 
of saving which takes place annually out of the G.N.P. An increase in saving, 
however, need not directly affect the amount of fixed capital, because 


(a) the savings may (as in the United Kingdom in the nineteenth 
century) be exported to countries more attractive for investment, 


(b) the increase in the supply of saving may be offset by a reduction 
in the durability of capital goods (that is, it may be required to 
counterbalance an increased rate of depreciation or obsoles- 
cence); 


(c) in any case, in the short run an increase in saving may not be 
taken up by investors, with the result that there is over-saving 
or under-consumption in the economy, so that the national out- 
put declines and unemployment increases. Whether this happens 
or not depends in large part on the profitability of new capital 
goods and on the rate of interest which must be paid for the use 
of savings; 


(d) if the profitability of capital goods is high, the investment in 
capital may exceed national savings, since businessmen may find 
it convenient to import savings from abroad. 


The above considerations relate to the availability of savings. It will be 
seen that a great deal depends upon the profitability (or expected profit- 
ability) of new investment. This profitability is the outcome, not only of the 
productivity of new capital, but also the sharing of that product as between 
wages and capital. Once again, we are brought to the importance of the 
question of the share of wages in the national income. 


Over the long run we may say. that the amount of capital installed by 
businessmen depends upon the choice of productive techniques that has 
been opened to them, and upon the relative prices of labour and capital. Over 
the long run the more expensive labour is the greater will be the temptation 
to adopt methods which depend heavily upon capital goods, since this will 
tend to reduce the total cost of producing a certain flow of goods. Further- 
more, those industries which are most successful in reducing their costs will 
be able to offer goods at lower prices (or to resist an economy-wide increase 
in the price level) and so attract customers. 


Hence, as the price of labour rises we will observe two interrelated 
effects: 


(a) businessmen will tend to substitute capital for labour, 


(b) there will be a tendency for industries using capital to expand 
faster than those which are more dependent upon the use of 
labour. 
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For example, in the economy as a whole we observe a switch from the 
laundry industry to the manufacture of washing machines. Furthermore, 
within the laundry industry there is a switch from hand to machine work. 


The above considerations are all related to the supply of capital. If the 
supply of savings is very large and there is little institutional resistance to its 
utilization, the capital-output ratio might be expected to increase. For this to 
happen, however, it would be necessary for the “productivity” of the new 
capital goods to decline, either because they were being put to new uses less 
urgent than the uses of their predecessors, or because they were coming up 
against diminishing returns in the exploitation of land, natural resources or 
a limited market. In other words, the increase in the supply of capital rela- 
tive to that of labour is likely to have an influence on increasing the capital- 
output ratio, but it is only a helpful condition—it is neither necessary or 
sufficient. What is more important is the productivity of the new capital 
goods relative to those which are already in place. 


The fifth force at work may be called technical change. 


Technical change is not distinct from the four forces which have already 
been covered; indeed, no one of the five points listed here is independent, but 
is partly a result and partly a cause of changes in the others. 


Two categories of technical change may be distinguished. First, there is 
a great variety of improvements, none of which is truly revolutionary, that 
are introduced fairly continuously and regularly. These changes result in re- 
duction in costs of production or the introduction of new goods. Many of 
these changes are of an organizational nature and may not involve the instal- 
lation of new capital goods but merely a redistribution of tasks among peo- 
ple or locations or industries. Some may result from an improvement in 
morale, some from time and motion studies and others from inventions of 
new machines and methods. Organizational changes are most likely to in- 
crease the productivity of all factors including capital, and hence to be 
reflected in lower capital-output ratios. But not all of the non-revolutionary 
change is effected without the introduction of new capital and it is therefore 
not possible to assert positively that the continuing stream of minor technical 
changes serves either to increase or reduce the capital-output ratio. 


In the second category of technical change we would place the so-called 
massive strategic or innovational change of the kind made familiar by the 
work of Schumpeter and Usher. These technical changes were referred to in 
Chapters 2 and 3. It may be useful however, to suggest one line of thought 
about such large innovations: the phases through which productivity may 
pass following innovation. 


Almost all large and pervasive innovations involve installation of a huge 
volume of new capital goods. Some of these capital goods may replace older 
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types made obsolete; others, however, will be installed in what are, in fact, 
entirely new industries. To the extent that the latter type of installation takes 
place, it is unlikely that the new capital goods will immediately reach their 
expected efficiency. There will be a period of investigating their technical 
aspects which coincides with a period in which the demand for the new out- 
put is stimulated and developed. During this period we would expect the 
capital-output ratio to be higher than that existing before innovation, and 
probably higher than that which will eventually rule in the new industry. 


As time passes, the increase in sales and the increase in technical knowl- 
edge about the innovation will contribute to both economies of scale and 
greater efficiency. Now there will probably be observed a diminishing capital- 
output ratio in the new industry. 


However, if the innovation is really of the strategic or country-wide 
nature that the introduction of steel, electricity and gasoline engine were, 
it will be adopted by industries where it may replace high cost labour and 
thus reduce costs per unit of output, but where it does not bring about the 
low capital-output ratio achieved in the industry originally applying the new 
invention. It may be, for example, that the introduction of the diesel engine 
to transportation had a much greater effect on the capital-output ratio of 
transportation than did the application of the diesel engine to the textile 
industry, where it was merely replacing an already efficient source of power. 


In summary, then, it is probable that these massive inventions first of all 
increase the capital-output ratio and then bring about its reduction as their 
efficiency is harvested. In a third phase, however, we may witness the appli- 
cation of the invention to less exciting situations where the capital-output 
ratio is actually increased. 


With respect to both categories of technical change we may raise the 
question whether changes appear fortuitously, on the whole, or whether the 
character of the change reflects relative shortages in the economy. To put 
the matter another way: Is it to be expected that a relative shortage of labour 
in a given period will lead to the exercise of originality in developing tech- 
niques that economize on labour? Will the character of inventions reflect the 
structure of prices? We assert that we should be surprised if it could be con- 
vincingly demonstrated that relative shortages or the structure of prices do 
not exert an important influence on the character of innovation, but we 
cannot argue the matter here. 


The effects on the capital-output ratio of five forces at work in the 
economy have been discussed in the preceding paragraphs: 


(1) increasing scarcity of natural resources, 


(2) economies of scale, 
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(3) shifts in the structure of industry, 
(4) changes in factor proportions, and 


(5) technical change. 


While the impact of any one of these is likely to be significant, we have seen 
that they work in offsetting directions. In a short-run analysis, we could 
dismiss several of them as of minor importance, but in the long run any of 
them is likely to dominate the situation. In the absence of quantitative tools 
for appraising the importance of each, we can only suggest that the observed 
stability of the ratio may be the consequence of offsetting forces cancelling 
each other out over time. There are, however, data available on a sixth force, 
the apparent substitution of machinery and equipment for structures. We 
turn to this subject in the next section. 


2. The Relative Importance of Machinery and Equipment 


In Part I we saw that part of the observed change in the capital-output 
ratio over time may be accounted for by the change in the industrial dis- 
tribution of labour and output within the economy. The growth of industries 
which have a low capital-output ratio relative to the rest of the industries of 
the economy is likely to lead to a lowering of the over-all ratio. 


This would not necessarily be the case in a closed (no foreign trade) 
economy. If there were no possibility of exporting or importing savings, the 
capital-output ratio for the economy would be fairly heavily dominated by 
the domestic savings ratio and by the rate of growth of output. The growth of 
demand for the products of industries that have a low ratio would be 
counterbalanced by the cheapening of investment goods and a reduction in 
the cost of finance, so that the whole economy (including the industry which 
is growing) would tend to intensify its use of capital. However, when the 
possibility of investment abroad exists, the growth of industries which have 
a low capital-output ratio may well lead to an increase in the incentive to 
place savings abroad rather than force them into domestic use. Conversely, 
the rise in industries with a high capital-output ratio (such as the railroads 
in Canada at the turn of the century) will mean a probable rise in the over- 
all ratio for the economy. If there were no possibility of importing capital 
from abroad, however, the rise in the railway industry would have to be 
counterbalanced by a decline in the ratio for the other industries in the 
economy. 


The foregoing analysis of the importance of industries, however, depends 
upon an implicit assumption that the rate of depreciation or the average 
service life is the same for fixed capital in all parts of the economy. That is, 
the analysis above would be valid only if capital goods in the railway in- 
dustry had the same service life as capital goods in manufacturing, farming 
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and the service industries. If this assumption were correct, a given amount 
of savings would build up the same amount of capital, regardless of the in- 
dustry to which the savings were diverted. However, if the service life of the 
assets used by various industries is different, then a dollar’s worth of savings 
put to the service industry may merely serve to replace the discards from 
the stock of short-lived assets owned by that industry. On the other hand a 
dollar’s worth of savings used by the railroad industry may be used to build 
up the stock of highly durable construction goods owned by that industry, 
the rate of discard from which is slower than the rate from the service in- 
dustry stock. 


In earlier sections we discussed the assumptions made about the length 
of life of assets owned by various industries. While there is a wide spectrum 
of assumed service lives, it is not continuous from zero to 100 years. Rather, 
it centres around an average life of about 15 years for machinery and equip- 
ment, and about 42 years for structures. This is one very important way in 
which this distinction between types of new investment does affect the over- 
all capital-output ratio. There are other ways also, and we shall examine 
them in the following pages. First, however, we turn to a statistical examina- 
tion of the importance of machinery and equipment compared with that of 
construction. 


Let us first examine the American data. In 1900 the expenditure by 
business on plant was approximately equal to that spent on equipment. The 
proportion of expenditure on plant, however, has declined through the years, 
while that of equipment has retained its proportion of the privately produced 
G.N.P. By 1955 business was spending almost 70% more on equipment than 
it was on plant.'? 


The same source contains estimates of the gross stocks of privately owned 
plant and equipment. In 1910 the stock of such plant was approximately 
twice that of equipment. This relationship continued until 1929, but since 
that period there has been a very decisive decline in the relative position of 
plant to equipment. By 1950 the stock of plant was very little higher than 
it had been in 1930, whereas the stock of equipment has increased until it 
was 73% more than its 1930 level. The figures for 1955 or 1956 wiil likely 
show that the two stocks have the same size. We find similar evidence in the 
1954 “National Income Supplement” to the Survey of Current Business of 
the U.S. Department of Commerce. Gross private domestic investment (in 
1947 dollars) in producers’ durable equipment was 8.5 billion, and new 
plant was 9.3 billion, in 1929. In other words, investment in plant was some 
10% greater than that in machinery and equipment. In the 1950’s, however, 
the relationship had been reversed, and producers’ durable equipment was in 
the average year almost twice as heavy an expenditure as business plant. 
The same pattern may be observed in current dollar figures. 


These estimates are taken from the Machinery and Allied Products Institute’s Capital Goods 
Review for May, 1955. 
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Similar evidence, finally, is to be derived from Raymond Goldsmith, 
whose national wealth estimates yield very complete data for the comparison 
of equipment and plant stocks. Data for selected years are shown in 
Table 6. 8. It will be seen that the dominance of structures yielded very 
slowly over the 50 years prior to 1946, but that by 1949, nearly half the 
stock was in the form of machinery and equipment. 


Table 6. 8 


UNITED STATES INDUSTRIAL NET FIXED CAPITAL STOCK 
SELECTED YEARS, 1896-1949 


(millions of 1929 dollars and percentage) 


(1) (2) (3) 
Structures Producers’ Total industrial 
durables fixed capital 

1 2, 3 4 5 6 
SOO xR eb ae Y 26,985 70 11,707 30 38,692 100 
NS Oeics aoe 30,822 71 12,743 29 43,565 100 
OOS eases E eos 38,742 69 17,130 31 55,872 100 
OOS as ts: 46,256 68 22,178 32 68,434 100 
(OTA Ree et 53,063 67 26,317 33 79,380 100 
LOTLOsS ra yer ier 57,716 65 31,596 35 89,312 100 
Os serene § COONS 65 33,665 35 96,744 100 
[O2ORer La reer 73,481 65 39,138 35 112,619 100 
93 Aer seed acta. 69,249 68 32,543 32 101,792 100 
OS OR eaaat aan 104.725 65 34,714 35 99,939 100 
Ae ic mricdy ot 60,517 60 40,604 40 101,121 100 
IISY2 Ro ies el Rice 66,368 Sl 64,329 49 130,697 100 


Nores: CojJumns 1 and 2: Non-residential non-farm, plus mining (underground) plus farm, structures. 
Columns 3 and 4: Producers’ durable equipment. 
Source: R. W. Goldsmith, 4A Study of Saving in the United States, Vol. III, p. 20. 


In the United Kingdom the preponderance of building and construction 
seems to be much less than that in the United States. Indeed, if we can 
accept the Phelps Brown estimates, the importance of buildings has long 
been smaller than that of equipment. The figures, however, are not finely 
Givided, so that we have only two categories: 


(a) revenue yielding buildings, including houses, and 
(b) all other capital goods, including inventories. 


In 1870 (a) and (b) were approximately equal. By 1880 (b) had become 
slightly larger, a tendency which continued until World War I. After the 
war the growth of the two series continued the relationship discovered 
before the war, and superiority of equipment and inventory stocks continued 
until 1938, when the series ended.!* 


For the period since 1938, we have the more refined data of Redfern. 
His calculations give the following results: 


144. H. Phelps Brown and B. Weber, “‘Accumulation, Productivity and Distribution in the British 
Economy 1870-1939”, Economic Journal, June, 1953, pp. 286-287. 
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Table 6. 9 
UNITED KINGDOM GROSS FIXED CAPITAL 
(1948 prices) 
Year Plant, machinery Industrial and commercial 
and vehicles buildings 
1938 .. be ie ote 4,700 4,900 
OATS eee ae : 4,800 4,900 
iI oP rr eT: 6,100 5,400 


It will be seen that by Redfern’s calculations the stock owned by industry 
was, even at the end of 1938, dominated by buildings, but that in the post- 
war period, plant, machinery and vehicles had become predominant. This 
trend is even more evident from Redfern’s net fixed capital figures, where 
it is shown that the depreciation of the many old buildings in use in the 
United Kingdom has reduced the value of buildings greatly in recent years."® 


Finally, in Canada the same trends are noticeable. Investment estimates, 
measured in 1949 dollars, suggest that in 1911 the expenditure by industry 
on construction was four times that of the expenditure on machinery and 
equipment. By the late 1920's, however, the figures in the two series were 
approximately equal, and in the 1950’s the constant-dollar expenditure on 
machinery and equipment ranges from one-an-a-half to two times the ex- 
penditure on construction. 


In 1926 the gross stock of industrial structures was almost three times 
that of the equipment gross stock, whereas by the 1950’s the stock of ma- 
chinery and equipment had increased to 80% of the construction stock. This 
increase is particularly impressive when the low rate of discard of construc- 
tion goods is remembered. 


The same data can be viewed in another way, with the help of the 
capital-output ratio. The ratio of total fixed capital to G.D.P. in the late 
1920’s was approximately 3.00. By 1953 this ratio had fallen to 2.35. This 
decline was the net outcome of a decrease of the construction-output ratio 
from 2.19 to 1.38 over the period, and an increase in the machinery and 
equipment-output ratio from .78 to .97. 


The outcome of this statistical review is that we find that in the United 
States and Canada the ratio of plant stock to equipment has been changing 
continually in favour of equipment since the 1920’s. This preponderance of 
plant seems to have been absent in the United Kingdom over the past 50 
years, though the early data are difficult to interpret. If we can accept the 
United Kingdom as having relevance for the Canadian future, it would ap- 
pear that the upward sweep of the equipment ratio relative to the structure 
ratio would be diminished, so that in the future both might grow at the same 
rate. 


15Phillip Redfern, “‘Net Investment in Fixed Assets in the United Kingdom, 1938-53”, Journal of the 
Royal Statistical Society, Vol. 18, 1955, p. 161. 
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Table 6. 10 
MACHINERY AND EQUIPMENT-OUTPUT RATIOS 
United States Canada 
U.S. Dept. of Machinery & Allied 
Commerce Products Institute 

(1) (2) (3) 
NOLO See aya — Au) — 
ISIS eer re, | — .60 — 
RESIS ra eet onele on Se — .66 = 
LO Fiat acters Wen a 61 = 
ELL Raed FER te A = 72 = 
Lo 02) lege ee ine — 80 — 
pate ae hanes Ae Bee —- 72 — 
LOD ese ves sree. — 67 — 
VO DAs ated art ah ts on — 69 os 
1925, FM ee. Shy = 67 a 
1926. Beet — .65 89 
(ISTE eae eee A — .67 82 
Lead ae ay = 69 74 
SPAS Sa 4 ee Sa eee 8 10 .66 81 
OS Oe i ies buy Met ses 715 78 87 
LO Silom cr, aon tec tees .80 83 1.01 
LOS Dae TA) Bie. 95 97 1.06 
LOSS ee M tanh kh 1.00 1.00 1.16 
[OSA rae. Eno .90 90 1.02 
LO 3 Serene the! cs 75 80 92 
D3 Gipep reid a toler 10 72: 87 
NOS eeearee hae s. Sete .65 68 81 
LOS error here ats .10 73 81 
13 Oia, eaUh ok Slay 65 69 ds 
1940. se hstotacten cut .60 63 68 
2 Res ee Pred SD Si 65 
1942 RARER. 50 54 56 
Oy as aA Roe 10) 51 59 
| OYA be sad Be eae iad 45 48 335) 
LOA Serie oreo tee 50 50 61 
NAG Aes os Menace oh 558) 55 64 
LOD hetrashce cs aja 255 58 69 
LOAR Ae mee ek a .60 60 76 
OYE eae tn Aten p .65 68 83 
LOS Oe eae ain oe .65 67 86 
TO Slee ercOkacnee oe .65 .68 89 
NOS Dee oe ste’. eis 65 .69 92 
LOSS eee Sec .65 op 97 
LOS4 as eels. — ia 1.08 
SSO eee ea iis _ 19 1.04 

Sources: Col. 1: Inverse of ratio charted in “Survey of Current Business’, December, 1954, p. 25, 

Chart 8. 


Col. 2: Machinery and Allied Products Institute, Capital Goods Review, May, 1955, Chart 4. 
Col. 3: Industrial machinery and equipment gross stock divided by industrial G.D.P. at 
factor cost. 


Against this expectation must be set our particular knowledge of the 
Canadian situation which is, that the stock of structures has been greatly 
dominated by the railways. There is still some excess capacity on the 
majority of Canadian railway lines, so that the future growth of the economy 
will probably witness from this cause alone a continued diminution in the 
structures-output ratio, assuming the capacity is finally utilized. Table 6. 10 
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presents the ratio of machinery and equipment to output for Canada and the 
United States 


3. Depreciation 


Our new capital data also provide insight into some of the questions 
involved in the analysis of depreciation. In Part IV we discussed the 
theoretical interaction of the growth of investment, depreciation provision 
for replacement, and the price level. In the following paragraphs we shall 
introduce some data which should assist in the analysis of the growth of 
Canadian capital in a period of rising prices. 


We first examine the price level of capital goods. In the earlier dis- 
cussion we suggested that as the general price level rises, the ability of de- 
preciation quotas to finance replacement declines. We attempt here to present 
a “price index of depreciation”, the explanation of which must, for brevity, 
be in symbolic terms. The amount of depreciation in year n is, for any type 


of asset, equal to : Ga where G is the gross stock and L is the life of 
the kind of asset. G is the cumulation for the previous L years of investment 


in this kind of asset. Hence depreciation is much affected by the prices at 
which assets were purchased. 


The price level relevant to depreciation of an asset therefore is the aver- 
age of the price levels of each year, where the price level of each year is given 
weight proportionate to the amount of investment that took place then. That 
is, using c for original cost of assets and k for their cost in constant dollars. 


1 "1° 

c 
“D ‘ati seeindet? eo n-] n=l 
eprecia 10n price index —— bye k = AES k 
L~ n-l = I 


Clearly, the greater the investment of any particular year, in relation to the 
investment of other years within the period of L years, the greater the effect 
of that year’s price level on the index above. If the prices of capital goods 
are gradually increasing, the effect of their price level in past years is to keep 
the depreciation price index always below that of the current year; similarly, 
if prices are falling, the depreciation price index is always above that of the 
current year. 


Table 6. 11 shows values of this index for industry since 1926. As the 
above definitions suggest, it is actually the ratio between the values of the 
gross stocks, which is the same as the ratio of the depreciations one year 
later. 
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Table 6. 11 
tif 4 
PRICE INDEX” FOR GROSS STOCKS AND DEPRECIATION,« 
1926-55 
Total gross stock Total gross stock “Price index’’ 
at original cost at 1949 prices (ratio 2/1) 

(1) (2) (3) 
TOD Gee eet yee ait 10,129.0 D2 242, 456 
LOD ase ae. 10,465.3 22,395.9 .467 
PASE ty Sa eee 10,933.5 22,767.0 .480 
OE ie ut hae Baik Bae 11,639.3 2353655 .495 
193 Ob Seca 2227-3 24,256.2 504 
L931 ee ee ee 12,472.9 24,514.3 .509 
EPR trag Sates 12,379.7 24,351.1 .509 
TOS Beret erertre ict 12,199.8 24,063.1 .507 
BY vas 6 scemretageny 12,063.3 23,815.5 507 
LOS Sere che keer: 11,890.5 23,639.4 .503 
LOS OOM eh a: 11,834.3 : 23,424.4 .505 
TOS ie aed | ae 12,042.4 23,721.0 .508 
LOS Sees eat teas 122132).6 23,899.7 .508 
O39 eet eee be 12,229.3 24,060.8 508 
WO AO apices Me tga 12,486.5 24,359.2 pot3 
LOA Te: ee ee 12,925.7 24,830.5 Ali 
CE 9 ere ie See 13,318.7 25,089.6 Sil 
NOFA es lt ed Be 13,520.2 24,936.8 542 
TOA ate ke 13,709.1 24,831.4 oD, 
OY eye = Baan ee ee 13,996.9 24,888.8 562 
1946 ea ee an: 14,621.3 25,309.1 .578 
LILO fea Ae ar eek 15,886.3 26,374.7 .602 
TOSSA Sa aaa: 17,597.1 DOES .634 
OO Rane Racy: 19,402.7 29,045.0 .668 
TOSO AAG unk ee 21,330.6 30,317.4 .704 
LOST Peace sere 23,796.9 31,669.3 “JBI 
199 2 eee ee ee 26,654.5 33,206.8 .803 
LOSS hea cree 29,719.0 34,902.3 851 
POSA ee Se Ke 32,551.6 36,498.2 .892 
LOS IE rare Me senegs 35,394.8 38,040.2 .930 


a The price index for depreciation is one year earlier than that shown here, since depreciation 
on Our assumption is I/L Gn— ;. For 1927, then, use the figure for 1926. 


Source: Appendix B, Table 6B. 7. 


It will be observed that this index is well below—or actually, well be- 
hind—the price indexes for capital goods shown in Table 6. 2. It would take 
many years of price stability in the future for the current investment and stock 
indexes to be identical. 


Similar indexes can be compiled from the same data for machinery only 
or for construction only. Furthermore, similar indexes could be constructed 
from the “net stock” columns of the same tables. Such net stock indexes 
would be useful in deflating the census value of assets for the same industry 
or coverage, since such enumerations are usually of “depreciated wealth”. 
(However, the enthusiast is warned that most census enumerations of wealth 
contain land and other unspecified assets which cannot properly be deflated 
by a fixed asset index.) 
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Hence, the more or less automatic saving which businesses undertake 
as provision for depreciation is likely to be inadequate for replacement needs 
during a period of rapidly rising prices unless new investment is also rising 
very rapidly or unless, of course, tax depreciation provisions are increased. 
We may turn our attention to the latter subject: the depreciation provisions 
which business actually makes each year. 


Our chief source of information on actual assignment of corporate 
revenue to depreciation reserve is the National Accounts; this source, in turn, 
is based upon national revenue corporate income tax returns. We shall show 
that, although the levels differ, the rise and fall of our depreciation estimates 
has paralleled that shown in the National Accounts, when measured as a 
percentage of new investment. 


The levels differ for a variety of reasons; among these is the inclusion 
in the National Accounts’ depreciation estimate of bad debt losses and 
similar business costs which are in effect losses of capital by business, insti- 
tutional and residential depreciation; and, of course, quick write-off systems 
of income tax as an incentive for capital formation in certain defence and 
essential industries. All these are omitted from our estimates of depreciation 
by industry. Thus, the ratio of our depreciation figures to those published in 
the National Accounts (a ratio which is used in our forecasts: see Table 
6. 15) is interesting and important for forecasting, but not particularly help- 
ful for appraising the characteristics of either of the two statistical series. 


Table 6. 12 suggests a better way of analyzing the record of depreciation. 
It is often suggested, in the absence of other information, that depreciation 
is a certain constant proportion of investment, or of Gross National Expendi- 
ture. Such assumptions are frequently given specific form when statisticians 
are making estimates of new net investment or net national product. Since, 
as we have seen, there is over the long run some constancy in the ratio of 
gross stock to national output, and since depreciation is probably pro- 
portional to gross stock (apart from shifts in the composition of the stock), 
the latter suggestion is probably better. But the former, that depreciation 
can be estimated from investment, is true only if investment is running at a 
constant ratio to output and capital, which is very unlikely at any given 
time. 


In Table 6. 12 we show the ratio of non-residential depreciation, a part 
of the total depreciation figure published in the National Accounts, to new 
investment in non-residential construction and in machinery and equipment. 
It will be seen that there is great instability in the ratio over the whole 
period, but that it is higher in depressions than in booms, as would be 
expected from the behaviour of the capital-output ratio. 


In the remaining columns we show the ratio of depreciation to new in- 
vestment in our own calculations for industrial capital. These are shown 


THE ACCUMULATION OF CAPITAL 


Table 6. 12 
THE RELATION OF DEPRECIATION TO INVESTMENT 
RN ge a Accounts: This Study: 

atio of non-residential ati rari : 

depreciation Pas Ratios of depreciation to new investment 

residential investment Construction Mach. andequip. Total 

$CM@ $KMb $CMa $KMb $CMa $KM> 

SPA sabe 91 62.4 103.5 106.0 102.0 85:65, LLO2ET 
LOD zeae: 89 S21 81.7 85.7 77.6 70.0 79.5 
192 See: 70 38-08 Y 6125 IBA XS S6sf 68.8 
19029 pee 64 34.7 Sy 65.6 56.9 49.6 56.0 
19380 if 48.6 Wie 87.0 71.3 67.4 THES 
193 ere: 109 iS 98.7 164.5 129.5 AtSee L128 
TO32Re ee 203 ESS Dalal SHO SS ARR SS 234.6 224.0 
1933 eRe 279 259631226 373.3 299.0 31910) 305.7 
OSes 199 225.9 263.6 Neh MV 240.6 231.8 
IS ey Age wie 162 174.1 208.3 189.6 161.4 18258" 182-7 
1936382 133 139.7 168.1 143.1 129.1 141.6 146.9 
LOS Taner 100 112.0 143.9 87.9 86.8 97.4 109.6 
LOSSecees 107 [2 Ses aoa 90.8 90.0 104.7 116.4 
193 OF eer ae 120 Wye level 97.8 98.1 LD S254. 
19400. + a 99 115.9 145.9 61.1 66.5 Sse O3e9 
| ROP Ie aye 88 88.2 117.8 49.5 5/0 62.2 78.7 
IY eles ce 104 73.3 110.0 54.2 64.2 61.5 81.6 
TOA Shee: 129 95.9 176.9 Gee! TES 74.8 108.3 
[SSP ee as geestinl! 128.0 187.5 51.4 60.4 70.3 92.1 
O43 re lil 99.8 138.3 56.7 63.7 70.2 87.6 
OA O Reese WS Seca noon S252 58.2 54.3 68.5 
MOA ST) Rees eee. 60 43.3 68.6 32h5 40.1 36.3 50.2 
1948...... 54 BN) Me Iie 7) Shy BAS BS) ER! 
1949). 5 ons 56 324) SLE Bio beige: 3 an Os 
EOS Osea 59 30.3 52.0 39 Sueoael 36:00 53:2 
DOS irom ae 55 2 SAVES 35.7 51.8 31.6 50.0 
IPAS Svesens 53 Des 41.6 38.4 S38} 30.8 47.9 
O53 ens; 56 OD Amo. 40.7 Sa 32.8 48.3 
LOD 4 cet. 62 25.4 42.0 52:4 ~ 66.2 40.2 Spy 
MOSS n rae at 26.0 42.7 Sas. 70.0 42.8 58.1 


a Millions of current dollars. 
b Millions of constant (1949) dollars. 


Sources: National Accounts: Depreciation from National Income Section, D.B.S. New Investment from 
National Accounts, 1926-50 and 1950-55, Table 2, as adjusted for 1926-32. 


This Study: Depreciation and new investment at original cost and at constant prices from 
8002 B and 8002 A. See Appendix B. 


both in original cost ($CM) and constant (1949) price ($KM) terms. Since 
depreciation price indexes lag behind current prices, we would expect the 
earlier price levels to keep original-cost depreciation lagging behind new ex- 
penditure, and this is confirmed here in the total and construction columns: 
the $CM ratio is presently below the $KM ratio. 


This ultimate tendency is also visible in the machinery series. However, 
the shorter life of new machinery and the price and volume declines in the 
interwar period mean that for some periods the ratio of original-cost de- 
preciation to new current-cost investment is greater than if both were stated 
in constant dollars. In other words, as prices are going down, the business- 
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man purchasing machinery is taking depreciation allowances based on the 
higher prices of a few years ago; but if his depreciation—as in the case of 
structures—were based on the prices of many years back, he would still find 
that (even in the serious fall of real investment in the *30’s) his actual de- 
preciation ratio was well below that of the constant-dollar ratio. 


Thus, even abstracting from the instability of National Accounts’ depreci- 
ation arising from changing tax regulations, it is unlikely that depreciation 
will be a constant proportion of new investment as long as the rate of price 
changes is unstable: only if price and volume changes were gradual and steady, 
would there be a simple relationship between them. 


VI. Forecast 


We have already outlined, in Part I1I, the method by which our historical 
record of the industrial capital stock has been derived. Greater detail, we 
would remind the reader, is to be found in the appendices. We have also 
suggested briefly the method used to forecast investment in Canada. 


We should first make clear what expenditures we are classifying as in- 
vestment. The best known concept of investment for Canada is that given in 
the National Accounts where it is divided into the following four categories: 


1) New residential construction 

2) New non-residential construction 
3) New machinery and equipment 
4) Changes in inventories 


Of these four categories, it is our present intention to forecast only 2) new 
non-residential construction and 3) new machinery and equipment. We are 
faced with a classificatory difficulty in that this chapter is devoted to 
industrial development, whereas the two National Accounts’ categories iso- 
lated above are not designed to refer exactly to industry. 


However, although there are small adjustments to be made, the two 
National Accounts categories and the concept of investment by industry are 
statistically very similar. In the first place, they both obtain their basic in- 
formation from Private and Public Investment in Canada (PPI) and the 
Investment Outlook. In the second place there is very little scope in the 
National Accounts’ categories of non-residential construction and machinery 
and equipment for investment which is not undertaken by industry. The 
marginal categories which may or may not be included are, roughly speaking, 
housing investments undertaken by industry or government and rented for a 
profit and investment by institutions such as hospitals, schools, churches and 
universities. . 
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The difference between our classification and that of the National Accounts 
can most easily be demonstrated with figures, and this is done below. How- 
ever, we may attempt to suggest in words the inclusions and exclusions. 


The National Accounts’ categories start from the total of private and 
public investment in Canada for a given year, and deduct from it certain 
items. Our own definitions begin by building up industry totals. The 
question is what sub-groups have we omitted which are still in public and 
private investment. 


The National Accounts construction and machinery and equipment items 
are derived by deducting from the total private and public investment ex- 
penditure in PPI: 


1) Investment by all federal, provincial and municipal government 
departments (classified to government expenditure on goods and 
services). 


2) Government housing (also classified to government expenditure 
on goods and services). 


_ 3) New residential construction other than by government (classified 
to new residential construction). 


4) United States government expenditure on wartime “Canol” pro- 
ject (not shown in National Accounts). 


5) Investment in inventories (shown as change in inventories).1¢ 


The only area about which doubt might arise as to classification 
is the interpretation of the general category of government. The 
category of government in the National Accounts does not in- 
clude municipal hospitals, churches, universities, nor government- 
owned business enterprises. 


Our concept of industry is, so far, compatible with the National Accounts’ 
inclusion of government-owned business enterprise in industry rather than 
in government. However, the institutions, such as municipal hospitals, 
churches and universities, are defined by us as social capital, not industrial 
capital, and therefore investment by these institutions is excluded from our 
definition of industrial investment. Hence we would expect that in any year 
our total investment, by industry would be less than the total of non-resi- 
dential construction and machinery and equipment, as shown in the National 
Accounts, by the amount of investment by such institutions as municipal 
hospitals, churches and universities. 


In recent years we can derive our total directly by turning to the annual 
Investment Outlook publication. In Table 6, the total of business enterprise 


This information is all obtainable from the D.B.S. publication National Accounts Income and Ex- 
penditure, 1926-1950, in footnotes and in the appendix, p. 110. 
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and government-owned enterprise is the same as industry by our classifica- 
tion, since this excludes investment for institutions, housing and government. 


It will be seen then that if to the forecasts made here for industrial in- 
vestment are added the social capital forecasts of institutional and residential 
investment and a forecast of inventory investment, the total will be equiva- 
lent to Gross Domestic Investment, as defined by the National Accounts. 


Such reconciliation, though necessary, is wearisome. The reader will find 
in Appendix A of this chapter a further discussion of the differences between 
our series and already published data. We turn now to the next step in mak- 
ing the forecast of industrial investment. 


The method we follow requires a decision by the forecaster as to the 
future course of the capital-output ratio for industry. The ratio has as its 
numerator the gross stock held by industry (calculated by our cumulation 
method) and as its denominator the Gross Domestic Product (G.D.P.) at 
factor cost of industry. It can also be considered as the sum of the construc- 
tion-output ratio and the ratio of machinery-and-equipment to output. 


Table 6. 13 shows the recent values of this ratio for industry for Canada. 
The data are also shown in Chart 6. 2 (manufacturing) and Chart 6. 3 (in- 
dustry). The latter has a logarithmic vertical scale. 


It will be seen that the over-all fixed-capital ratio (columns 5 and 6) has 
been declining since the 1920’s. There were interruptions in the war, when 
capital was used intensively so that the ratio fell, and in the depression, 
when much capital was underemployed, so that the ratio rose. Further dis- 
cussion of the aggregate ratio is less valuable than discussion of its separate 
parts, so we shall now consider the two ratios separately. 


From a value of over 2.25 in 1926, the structures ratio has fallen to 
almost 1.25 in 1955. This decline is also observable in other countries, 
particularly the United States, as has been remarked in this study in Chapter 
2 and in earlier sections of this chapter. There are at least three reasons 
for the decline: 


(a) The increasing output of the service industries as a proportion 
of total output has meant that an increasing part of the national 
product is originating in capital-sparing industries. This increase 
in trade and service output as a proportion of total output is, 
however, much more an American phenomenon than Canadian 
(see Chapter 2), and cannot be an important factor here. Chart 
6. 4 shows the low capital-output ratio of trades, services and 
construction. 


(b) The large stock of capital in private transportation industries, 
especiaily the railways, is now being used more intensively, pre- 
sumably because of the growing transportation requirements of 
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a growing economy. The chart shows the declining capital-output 
ratio for structures of the transportation sector. To this decline 
must be linked the slightly declining importance of the transport 
sector, a sector which has a very high (though declining) ratio. 


Table 6. 13 
INDUSTRY: 
CAPITAL-OUTPUT RATIOS 
GROSS STOCK/G.D.P. AT FACTOR COST 
(1949 dollars) 
Construction Machinery and equipment Total 
(8002) (8000) (8002) (8000) (8002) (8000) 
(1) (2) (3) (4) (5) (6) 

(PAO aonan woes 2.280 — 889 — 3.169 — 
B92 Tixmantranestaee 2.164 — 817 — 2.981 — 
LOD SARE ater 2.048 a .743 — Ah) a 
OPA as 5 ea ee 2.225 _ .812 — 3.037 —_ 
L930 Sees e 2.328 — .874 — 3.202 — 
POS Ras aactate 2.696 — 1.009 — 3.705 — 
NO BPs cowie pet 2.872 — 1.055 — 3.927 a 
ORE a tanntion 3.221 — 1.156 — 4.377 ~ 
Oey iro GBM Moe ' 2,901 — 1.017 — 3.918 -— 
L935 ea eb ek 2.698 — 925 — 3.623 — 
93 Gs eects. ele 2.561 — .867 — 3.428 — 
NOS Tes cet ie: 2.378 = 811 — 3.189 — 
1938 seer ctens fats. 2.396 — 810 — 3.206 — 
139 ates Lae 2.233 — .749 — 2.982 eo 
OE UR cada tiakt 6 1.991 — .684 _ 2.675 —— 
LOA SrA dias 1.820 — .650 — 2.470 -- 
OLDE oe Sere Le 1.539 — 558 — 2.097 — 
TY hea aoa 1.588 — 576 — 2.164 _ 
TOGA Pee 1.494 — 548 — 2.042 — 
EY ei Siein Crepe ene 1.633 1.495 .610 691 2.243 2.186 
L9AG eae et 1.596 1.501 .635 fle 2.231 2.214 
MOA Re eee 1.522 1.469 689 .748 22M 2.217 
LOA Aree set 1.489 1.466 ST .800 2.246 2.266 
104 Oe eia 1.475 1.489 .830 .862 2.305 PBs) 
LOSOLE BAe 1.402 1.449 .857 .880 2.259 2.329 
LOSI eee 1.330 1.417 .886 .898 2.216 2.315 
1952 eae ee 1.289 1.408 919 931 2.208 2.339 
LOSS aeere a et 1.269 1.414 .966 .982 2.235 2.396 
LOS 4 ee eee 1.357 35 1.083 1.094 2.440 2.629 
ODS ee een a2 1.450 1.043 1.053 D315 2.503 
LOGON tenes — (1.418) — (1.114) — (2.532) 
LOGS eect — (1.399) — (1.186) — (2.585) 
TOTO Peete — (1.381) — (1.257) -= (2.638) 
LOTS Rae pert t — (1.363) — (1.329) — (2.692) 
ORO Bciecc reine oe — (1.341) — (1.400) — (2.741) 


Sources: 8000: Appendix B, Table 6B. 2. 
8002: Appendix B, Table 6B. 9. 
Forecast ratios: see text. 
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TOTAL MANUFACTURING: RATIO OF GROSS STOCK OF CONSTRUCTION AND OF MACHINERY 
AND EQUIPMENT TO GROSS DOMESTIC PRODUCT AT FACTOR COST, 1926-1955 Chort 6:2 


MACHINERY ANDO EQUIP MEN 


1924 28 32 36 40 44 48 52 “56 


Sources: Gross Stock 1926-1949: 4,400 
1945-1955: 3,000 plus 4,000 
Gross Domestic Product: Chapter 5 


(c) There is also some evidence that manufacturing and trades, ser- 
vices and construction, are literally economizing on construction 
goods—they are able to obtain more output per dollar of plant 
than was the case 30 years ago. This is partly a reflection of the 
construction industry’s ability to build cheaper and more efficient 
plants, but largely of the ability of the using industries to utilize 
a very simple building as shelter for a great deal of activity. 


Our forecast, which is shown in parentheses in the lower lines of Table 
6. 13, continues at a reduced rate the long-run decline of the construction 
ratio. We believe that the forecasts in other parts of this study imply a great 
deal of construction in the resource industries—especially power production 
—and possibly in transport facilities to serve them. We observe that in the 
past, periods of exploration and discovery have meant abandoning capital 
goods before their technical life is up, and it is not unlikely—on the basis of 
the energy studies, the materials studies and the exports studies (made for 
the Commission)—that we are about to enter upon a prolonged period of 
construction expenditure connected with exploration and exploitation. There- 
fore, while it is fairly certain that the manufacturing sectors of the economy 
will continue their long-run tendency to reduce the construction capital- 
output ratio, the resource sectors may offset part of the decline. 
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The reader will observe that the table provides two ratios for the period 
1945-55. The ratio numbered 8000 is the ratio of the total of our individual 
cumulations to the industrial G.D.P.; while the ratio numbered 8002 is the 
ratio for an aggregatively calculated gross stock for all industry. In 1950 the 
construction ratios are about equal, but in later years the former is greater. 
Since the same investment data were used in each calculation, the reason for 
the discrepancy arises from different deflation techniques, different discards 
from past years (very unlikely in this case), or—most likely—a shift in the 
distribution of capital among industries so that the average life implicit in the 
total of all capital is in this case growing (see Appendix B). This last possi- 
bility means that the distribution of industrial capital is shifting toward 
industries with a longer average life, so that the stock and the capital-output 
ratio are larger. 


Since the 8000 calculation has been carried out in detail, the level of 
construction gross stock derived from it was judged to be more accurate than 
the level derived from the 8002 calculations. Consequently, the 8000 esti- 
mate for 1955 was the base from which the forecasts were made. The job 
was to discover what investment would be necessary to replace discarded 
capital goods and to contribute to the gross stock so as to keep the capital- 
output ratio at the forecast levels from 1955 to 1980. 


The machinery and equipment stock-output ratio will be seen to have 
increased unmistakably since 1926, though insufficiently to keep the over-all 
capital-output ratio—including construction—from falling. By both the 
8002 calculations and the 8000 total, the ratio grew after the war from less 
than .8 to about 1.05. (There is no serious problem here of discrepancy 
between the two methods of calculation.) This means that a dollar’s worth of 
output is requiring more dollars’ worth of machinery and equipment as time 
passes. 


What is the reason for this trend upwards? To put it the other way, why 
is the “productivity” of one dollar’s worth of machinery going down? There 
are, probably, three very general reasons, one of which is statistical in nature: 


(a) We have already suggested that many new methods, while profitable, 
bring a saving in factor costs that is small in absolute terms. Both the 
productivity of labour and the ratio of capital to output are increased, or 
prevented from decreasing. Other inventions, that might have produced 
a reduction of the capital-output ratio, have been neutralized in this 
respect by falling hours of work, or other forms of under-utilization. Still 
other innovations have been introduced to counteract the employment of 
labour of reduced skill or training. Such changes tend to raise the capital- 
output ratio, especially of machinery. 


(b) The statistical method may suggest an increase in the stock in the recent 
past, whereas discarding and replacement during the war may in fact 
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have been delayed; if this were so the recent apparent increase in capital 
stock of machinery may be in part illusory, and the ratio of capital to 
output may have been about constant since 1939. There is no doubt that 
our calculating assumption of constant service life of machinery in each 
industry gives a misleading sense of rise and fall in the stock, arising from 
attributing discarding and replacement to years when owners have de- 
cided to postpone replacement. But this explanation cannot cover more 
than part of the recent apparent increase in the stock of machinery and 
equipment relative to G.D.P. 


(c) The observed fall in the ratio for construction, discussed earlier, may 
not indicate a fall in the use of all capital, but merely a switch from the 
use of structures to machines. There are several reasons why this substi- 
tution decision could gradually be made, in aggregate: 


(i) The increasingly higher costs in construction—symptomatic of 
a slow rate of productivity increase in the construction indus- 
try—may give incentive for substitution whenever it is technic- 
ally possible. 


(ii) The use of buildings suggests storage and inventories which are 
themselves expensive to carry, and which business enterprise 
sets itself to reduce as an overhead. Overheads and inventories 
can be reduced by installing extra mechanical capacity which 
keeps large amounts of materials moving steadily without hav- 
ing to change jigs, dies or parts of multipurpose machines. 


(iii) In a general way “equipment” may merely reflect a more manu- 
factured or prefabricated way of doing what was originally 
done by a “structure”: chutes in old buildings may be replaced 
by trucks, belts or assembly lines in new buildings; coaling sta- 
tions on railways are in effect replaced by the use of diesel 
locomotives which make fewer stops; logging railroads are dis- 
placed by trucks and tractors; shelves, counters, drawers and 
bins in old shops are replaced by refrigerators, racks, freezers 
and cash registers in the modern market. 


The last two of these reasons would not, of course, hold unless 
the first one—the increased price of structural items—were also 
true. 


So far, we have presented three aspects of our forecast of the capital- 
output ratio. The first of these was that the construction ratio was declining, 
but that there were reasons connected with the probable growth of the re- 
source industries and primary manufacturing for believing that it would not 
fall much farther and that it would level off in the near future. The second 
was that there is some evidence, depending upon our speculative over-all 
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CAPITAL OUTPUT RATIO — CONSTRUCTION CHART 6.4 
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estimates for the whole economy since 1926, that the ratio for machinery 
and equipment has been rising slowly since the 1920’s. Third, our more re- 
liable estimates, commencing in 1945, suggest that the increase in the ratio 
of construction plus machinery and equipment to output is more dependent 
on change within each industry than shifts among industries (this was dis- 
cussed in Part III). However, this last proposition covered only a short period 
of time, within which relative shifts in output were not large. 


We must now turn to a fourth aspect, which is like the third: the effect 
of future shifts in output on the machinery and equipment ratio. To study 
this problem we should first know how machinery and equipment stock is 
divided among the sectors. We show the gross stock distribution for 1946 
and 1955 in Table 6. 14; the interested reader may compare this with 
Table 6. 13. 
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CAPITAL— OUTPUT RATIO — MACHINERY AND EQUIPMENT Chart 6.5 
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CAPITAL OUTPUT RATIO — CONSTRUCTION AND MACHINERY AND EQUIPMENT — Chart 6.6 
(GROSS STOCK) 
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Table 6. 14 


DISTRIBUTION OF GROSS STOCK OF MACHINERY AND 
EQUIPMENT, BY SECTOR 


(percentage) 
1946 1955 

T SASriCutOne. coe nice not ee ee Ons eo rem 16 19 
TI =RESOurceMINUstEles ee ee eee ee ee 12 12 
LU Brimany smantitactirin parece eet eee eee oor ee 11 12 
IV. Secondary emanufacturime steerer eee 25 22 
V_ Transport, storage and communication...................-....05 28 20 
VI “Trade, services’and Construction 6.6.5 ssencivussimaccgaee Dees _14 
Lotaleindustry.cccsescccescee ee vases eee sree ete cas 100 OO 


Source: Appendix B, Table 6B. 2, 8000. 
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Chart 6.8 
MACHINERY AND EQUIPMENT — OUTPUT RATIOS, 1935-1955 
RATIO OF GROSS STOCK OF MACHINERY AND EQUIPMENT TO GROSS DOMESTIC PRODUCT 
AT FACTOR COST BY SECTOR AND SELECTED INDUSTRIES — 1949 PRICES 
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There is surprising evenness of distribution of the machinery stock. Agri- 
culture by this calculation has about as much machinery and equipment as 
transport, storage and communication; and resource industries about as 
much as primary manufacturing and trade, services and construction. As 
mentioned in other connections, the big change has been the decline since 
1946 in the share of transport, which now comes second to secondary manu- 
facturing’s share. More surprising is the increase in the use of equipment 
and machinery by trade, services and construction. This sector is a very 
mixed bag, and it is difficult to isolate any single force at work. The largest 
part of the machinery stock within the sector, held by wholesale and retail 
trade, appears to have increased by as much as five times since 1946. The 
next largest stocks (and with the next largest recent rates of growth) are in 
personal, business and recreational services and in the construction industry. 
Finance, insurance and real estate have increased their holdings rapidly (about 
five times) but are still relatively small users of machinery and equipment. 


All this points, we believe, to very large possibilities of increase in the 
demand for machinery and equipment. Let us enumerate some of these pos- 
sibilities. (The reader may wish to relate the discussion to the record shown 
in Charts 6. 6 to 6. 9.) 


I. The capital-output ratio in agriculture will certainly continue to 
increase. This sector is now one of the biggest users of machin- 
ery. The decline that is forecast in the relative size of the indus- 
try (which is discussed in the agriculture study of the Royal 
Commission) will of course offset this rise in the ratio as far as 
total demand is concerned, but agriculture will nevertheless 
have a very important effect on total machinery demand. The 
forecast of farm output for 1980 is based upon an assumed high 
machine-man and machine-acre ratio; we expect the machine- 
output ratio to rise from 1.42 to 1.90: 


II. Resource industries. A large user of capital in this sector is the 
power industry. There appears to be no doubt that future power 
requirements will call for more elaborate and expensive ma- 
chinery and equipment per unit of power output than has ever 
been Canada’s experience, regardless of whether future require- 
ments are supplied by hydro-electric or by fuel sources. This 
belief applies as well to forestry, mining, and the oil industry. 
The winning of resources from the earth, as we have said of 
construction requirements, will, we expect, call for something 
more than “skimming the cream” off newly discovered sites. 
Planned, heavy and permanent installations will probably be 
particularly important in the mining and forestry fields; while 
the mere discovery of further petroleum resources will demand 
heavy investment in increasingly sensitive and potent (and ex- 
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pensive) exploratory equipment. For all these reasons we expect 
a considerable rise in the machinery capital-output ratio for this 
sector, from 1.20 to 1.65. 


Til. Primary manufacturing. As the reader will discover from read- 
ing the materials and export studies, we believe that the rela- 
tive importance of this sector’s output will remain about as it 
is in 1955. The data show recent increases in the machinery 
capital-output ratios of industries within this sector, especially 
primary chemicals and non-ferrous metals’ smelting and refin- 
ing. These industries are also growing relative to the whole 
sector. There is reason to believe also that any increase in the 
degree of manufacture of Canadian primary exports will prob- 
ably raise its capital-output ratio for machinery. Only if exports 
remained heavily concentrated on unmilled wheat, newsprint 
and sawn timber, would we expect to see the machinery-output 
ratio here unaugmented over the next quarter century. We have 
forecast that this ratio will increase from 1.55 to 2.10 over the 
next 25 years. 


IV. Secondary manufacturing. In this sector—which the Commis- 
sion’s studies suggest will slightly increase its present propor- 
tional fraction of output as a whole — we can make use of 
United States evidence as well as our own. Our own studies 
suggest that the machinery of manufacturing is becoming 
steadily more important with respect to both construction goods 
and output. This evidence has been confirmed by studies by 
both the United States Department of Commerce and the Ma- 
chinery and Allied Products Institute. The latter body, in 
particular, talking about the United States mixture of industry, 
which is very like that in Canadian secondary manufacturing, 
anticipates a gradual increase in the capital-output ratio for 
machinery and equipment. Much of this rise is to be explained 
by the type of reasoning advanced earlier in connection with 
our analysis of the allied phenomenon of a decrease in the 
construction ratio; an increase in the already intensive use of 
mechanical methods in the rapidly growing industries enumer- 
ated in the Commission’s secondary manufacturing study 
should produce a decided growth in the ratio, from the present 
.98 to about 1.30. 


V. Transport, storage and communication. This sector will prob- 
ably decline as a proportion of total Canadian output, though it 
is difficult to judge how the opening of the resource frontiers 
will affect the railways. Whatever happens to output, however, 
we can say that in this section, as in agriculture, we expect that 
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the railways, at least, will increase their machinery-output ratios 
as they move away, as far as technical substitutability will al- 
low, from labour intensity and from the use of heavy construc- 
tion. In the communication field, too, it is probable that some 
increased efficiency of machinery (leading to lower ratios), will 
in part be offset by the tendency to substitute machines for 
human operators, so that there may in this event be no fall in 
the communications machinery and equipment ratio. We have 
forecast an increase in the ratio for the whole sector, from 2.36 
to 2.60. 


VI. Trade, services and construction. We have already commented 
on the surprising recent increase in the ratio for this sector. 
We see no likelihood of a reversal unless the increasing im- 
portance of the service and trade industries is entirely domin- 
ated by an influx of able and willing service workers. Unless 
this unlikely cheapening of service personnel occurs, every in- 
crease in the demand for services, consequent on an increase 
in general income and in leisure, is likely to increase both the 
relative importance of the sector and (in order to make up for 
the shortage of workers) the machinery and equipment capital- 
output ratio of the sector. Since 1945 the ratio has doubled; 
we expect a further increase from .43 to .90. 


This analysis seems to us to point directly to a pronounced increase 1n the 
ratio for every sector and in the over-all ratio. It must be admitted, however, 
that the effects of a shift of labour out of transport and into services, for 
example, is likely to offset in part the over-all increase caused by a general 
intra-industry increase. For even though the ratios for transport and trade 
are both growing, the ratio for the former is much larger than that for the 
latter (see Chart 6. 5), so that a shift of labour or of output will bring the 
average down. But this is the only large shift force we can see running coun- 
ter to an expected rise in the over-all machinery and equipment ratio. In the 
absence of shifts, our forecasts would suggest an increase from 1.05 to 1.47. 
But, taking shifts into account as we must, the indications are that the 
ratio will be 1.40 in 1980. 


Lest the possibility of a shift away from capital-using industries give 
alarm to those dependent on investment activity, it must be recalled that a 
shift in output proportions is not like a shift in the employment of a given 
labour force. We do not expect transport to decline absolutely in output. The 
investment of the recent past has not been dedicated so much to keeping 
transport workers equipped as to equipping other workers. Hence, a contin- 
uation of the shift of workers from highly capitalized industries does not 
imply an absolute decline in investment. Rather, the increase in the capitali- 
zation of the growing industries, and the increase in the capitalization of 
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those that are, like secondary manufacturing, just about keeping pace with 
the whole economy, are likely to set the tone toward an increasing over-all 
machinery expenditure. 


Another possibility is that techniques will so change that within every 
industry there will be an increase in machine productivity and a decline in 
the machine ratios. This would be, for example, the consequence of a revolu- 
tionary new technique which could be applied in every portion of the 
economy. We would be foolish to claim that such an innovation will not 
occur; probably, in the next 50 years, it will. But we believe the whole 
economy is now so large, and so dependent on a relatively few basic indus- 
tries, that the mere availability of a new technique would lead, perhaps 
temporarily, to an industrial revolution during which the required investment 
by the basic industries preparatory to wholesale use of the innovation would 
be as much as or greater than we now expect given the reasonable advance 
on known techniques. We obviously cannot predict revolutionary changes, 
or they would not be revolutionary; our information about the evolutionary 
changes now expected does not suggest to us that they will be highly capital- 
saving. 


The history and the forecast of the two ratios is shown in Chart 6. 3. 
Taking the two ratios together, it will be seen that we are in effect predicting 
that the aggregate fixed gross capital-output ratio will rise very slowly over 
the next 25 years, until by 1980 it has approximately the level it had in 1928. 
That is, we believe that the over-all capital-output ratio will change very little 
over the long run, though there will be a redistribution as between machinery 
and structures. This belief is consistent with the record surveyed in Chapter 
2 and the analysis in Chapter 3. 


Once this decision was made, the forecasting procedure was fairly me- 
chanical, though time consuming. For each year, 1955 to 1980, we set out 
(for construction): 


1. Forecast of the G.D.P. for industry in 1949 dollars at factor cost. 
This is given in Chapter 5. 


2. Forecast of the capital-output ratio for construction. This was 
discussed above. 


3. Forecast of the “discards”, or replacement needs. This was ob- 
tained from 8002.!7 The investment of year n is the discard of 


year n+-L, 
4. Capital gross stock. This was given by 1 x 2. 


5. Increase in gross stock. This was gross stock of year n minus 
gross stock of n-1. 


17See Appendix B. 
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6. Investment forecast. This was given by 5+3. 


7. Depreciation. This was given by I/L x gross stock of preceding 
year. 


8. Net investment. This was given by 6 - 7. 


9. Net stock. This was given by the accumulation from 1955 of the 
items in 8. 


For any future year n, then, we have the gross stock G,, from the fore- 
cast of the capital-output ratio and the forecast of output or G.D.P. Then, 
using the symbols of Part III: 


iy = rome (G, seh 5 ); 


Depreciation = 2 G 


L oa-b 


~@ 


Net Investment = I oe 


n-l 


and Net Stock=N, =N,_+1,—pG 


n-l° 


The same method was used for machinery and equipment as for con- 
struction. 


Investment forecasts were made for each of the three G.D.P. forecasts of 
Chapter 5—the low extreme of the range, the high extreme and the middle 
of the range all based on immigration of 75,000 per year, using the same 
discard series and the same forecast capital-output ratios. 


Forecasts were also made at 1955 prices. To do this the forecasts of 
investment expenditures were converted from 1949 prices to 1955 prices by 
means of the National Accounts’ implicit price deflator. The 1955 value of 
this for machinery and equipment was 123.9; and for construction it was 
137.2. These “price indexes” were assumed to remain unchanged over the 
whole period. That is, we assume that there would be no general pressure 
on the ability of the machinery industry and the construction industry to 
supply capital goods in the amounts required, so that the price of goods 
supplied by these industries would not rise relatively to prices in general. 
The calculation of gross stock and of depreciation was as given in Part III. 


However, such investment forecasts, when converted into 1955 prices, 
had in part to cover replacement of discards of items purchased at earlier and 
lower prices. Hence, the value of the gross stock was each year reduced by 
discarding goods lower priced than those that replaced them in volume 


THE ACCUMULATION OF CAPITAL 


terms. This meant that until all pre-1955 purchases had been discarded, 
the gross stock was in part valued at prices ruling before 1955: at prices less 


than the 1955 price index for new expenditure. Since depreciation is hee 


1 iil 


the depreciation “in current dollars” of the year 1980 was in part influenced 
by the price level of construction goods in 1940-50. 


Certain 


(a) 


(b) 


(c) 


(d) 


adjustments of the results were necessary: 


The forecast of construction was raised by approximately 8% 
to cover, for National Accounts purposes, expenditures for muni- 
cipal schools and hospitals, religious institutions, universities, 
etc., as shown in the earlier comparison of industrial capital and 
National Accounts non-residential construction. The relative sizes 
of each of these non-industrial outlays is given in the Commis- 
sion’s study, Housing and Social Capital. No similar adjustment 
had to be made for forecasts of machinery and equipment in- 
vestment. 


In depreciation forecasting, an 8% coverage adjustment similar 
to (a) was necessary. 


In addition it was necessary to add a forecast of residential de- 
preciation. This was computed by the method outlined in the 
National Accounts, Income and Expenditure, 1926-1950, page 
102. The non-farm residential depreciation was taken as 17.5% 
of the adjusted gross space rent in current dollars as forecast in 
the consumption study. This percentage was the 1980 trend 
value of the ratio from 1949 to 1955. 


Finally, it was necessary to adjust our depreciation forecast to 
coincide with the level of depreciation estimated in the past for 
the National Accounts from National Revenue Department’s 
“Taxation Statistics” and other sources. (See National Accounts, 
1926-1950, pages 101-103 for the methods used.) Table 6. 15 
shows for selected years the ratio of non-residential depreciation 
as computed for the National Accounts to depreciation at original 
cost as computed by our accumulations 8002. It should be recog- 
nized that a small part of the difference is accounted for by pri- 
vate institutions. The rest can be described as some combination 
of incentive depreciation allowance by the tax authorities, under- 
estimate of true depreciation by the present study, bad debt 
losses, and claim portion of industrial insurance. 


We believe that a good deal of the recent large tax depreciation allowance 
has been made necessary by the rapid increase in the replacement cost of 
discarded capital goods, by the exigencies of defence efforts and for special 
incentive purposes. By 1980, however, we assume that 25 years of price 
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stability and of peace will have passed, so that it is unlikely that such a large 
percentage difference will exist between computed and National Accounts’ 
depreciation. We have, therefore, for 1980, added to our computed deprecia- 
tion not only the coverage adjustment of 8% mentioned in (b) above, but a 
further 10%. This raises depreciation (excl. residential depreciation) for 1980 
to almost 120% of our original calculation, a figure comparable to the 163% 
shown for 1954 in the table. 


Table 6. 15 
ESTIMATES OF DEPRECIATION, 1926-55 
(in original prices) 
National Accounts Industrial Capital Ratio 
non-residentiala Study, total 
industrial depreciation 
1926 Seas 460.4 418.4 1.10 
IA DATLOS 4 omer, 560.8 427.9 ibshil 
LOZS Meee te 552.3 438.7 1.26 
1929) eee 596.8 453.5 1.32 
IVE Sawce 570.0 480.8 1.19 
LOS eee enc 507.4 505.1 1.00 
1932 eA oath 465.8 SS 91 
L933 erecta cee 455.5 500.8 91 
1934 We. rae 414.2 486.0 85 
L935. eae eee 427.6 473.4 .90 
T9362 eae oe 438.5 457.4 .96 
WR aera Ae 471.8 449.1 1.05 
LOSS ease. he 477.4 456.5 1.04 
BOS ORT terete sxe 504.2 456.7 1.10 
W940 Aieeanc ie 609.9 457.8 1.35 
194 eee tege's 743.1 469.3 1.58 
1942 renee 882.7 490.6 1.80 
M943 Apter. see 864.1 507.4 1.70 
NOAA Seaton 3 as 830.1 S1Se2) 1.61 
E945 aN ree 793.8 524.7 1.51 
WAG wot 768.7 538.7 1.43 
LOA ee os 970.1 570.3 1.70 
1948 2 o ccieiaeate L129 639.5 1.74 
KS Ae rere oe ae 1,254.1 729.6 P72 
LOSO ES ee 1,423.3 824.5 173 
LOS Te eee 1,674.6 923.5 1.81 
1952. RCE ee 1,853.8 1,050.6 1.76 
LOSS att ieee Del Sai 1,189.6 1.78 
LOS A tee hte 2,182.8 1,340.5 1.63 
LOSS Sse 1,476.8 


a As shown in National Accounts Income and Expenditure, 1926-50 and 1950-55, minus farm and 
non-farm residential depreciation. 


b From 8002; I/L Gn—i for machinery and equipment and for construction at original cost. No 
coverage adjustment has been made. 


The results of these operations on the original forecasts of investment and 
of depreciation are shown in Table 6. 16. 
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Table 6. 16 


FORECASTS OF INVESTMENT AND DEPRECIATION, 1980 


(National Accounts definitions, $ 1955 millions) 


Construction investment 
Original calculations 
($ 1955) 
Add coverage adjustment 
(8% of medium 
forecast) 
Total 


Machinery and equipment 
investment 


Total investment 


Construction depreciation 
Original calculations 


Add coverage adjustment 
(8% of medium 
forecast) 
Total 


Machinery and equipment 
depreciation 
Total industrial depreciation 


National accounts adjust- 
ment (x 1.10) 


Housing depreciation 
Total depreciation 


High G.D.P.a 
forecast 


Investment 


4,263.6 


295.3 
4,558.9 


8,403.5 
12,962.4 


Depreciation 
2,181.6 
160.0 
2,341.6 


5,853.8 
8,195.4 


9,014.9 
850.0 
9,864.9 


Middle G.D.P.a 
forecast 


3,691.5 


295.3 
3,986.8 


7,647.5 
11,634.3 


2,000.5 


160.0 
2,160.5 


Pall 
7,513.6 


8,265.0 
805.0 
9,070.0 


Low G.D.P.4 
forecast 


3,183.6 


Z95=3 
3,478.9 


6,891.7 
10,370.6 


1,823.0 


160.0 
1,983.0 


4,961.1 
6,944.1 


7,638.5 
780.0 
8,418.5 


a For explanations of the three G.D.P. forecasts see Chapter 5, Table 5. 20 and Appendix A of 
Chapter 5. The high and low forecasts refer to alternative assumptions concerning the average 
annual compound rate of increase of G.D.P. per man-hour in the business sector of the economy. 


The middle forecast is the arithmetical average of the high and low forecasts. 


Similar investment and depreciation estimates were made for intervening 
years, 1955 to 1980. The results are shown in Table 6.17. The same 
methods were used in making forecasts of investment for intervening years 
as for 1980, and the same adjustments were made to bring them into har- 
mony with the National Accounts’ concepts. With respect to the depreciation 
forecasts, however, the following modifications were made: 


(a) The National Accounts adjustment for depreciation descends 
from 163% in 1954 to 110% by 1980 as shown by line 10. 


(b) The absolute amount of housing depreciation varies with the 
gross space rent as forecast in the consumption study. The 
amount is shown in line 12. 
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Table 6. 17 
FORECASTS OF INVESTMENT AND DEPRECIATION, 1955-80 
(National Accounts definitions, $ 1955 millions) 
1955 1960 1965 1970 1975 1980 


Investment 
Construction investment 
1. Original calculation 1,601.2 2,245.8 2,398.5 3,282.5 3,054.8 3,691.5 
2. Coverage adjustment (x 1.08) 1,729.3 2,425.5 2,590.4 3,545.1 3,299.2 3,986.8 
3. Machinery and equipment 
investment 2,017.0 2,150.0 3,472.5 4,564.0 5,456.1 7,647.5 
4. Total investment 3,746.34 4,575.5 6,062.9 8,109.1 8,755.3 11,634.3 
Depreciation 
Construction depreciation 
5. Original calculation 416.0 607.9 856.1 1,198.8 1,572.1 2,000.5 
6. Coverage adjustment (x 1.08) 449.3 440.5 924.6 1,294.7 1,697.9 2,160.5 
7. Machinery and equipment 
depreciation 1,060.8 1,561.0 2,237.6 3,068.5 4,073.8 5,253.1 
8. Total industrial depreciation PLO LE 20015 935162225 42363:2 25.7 lev ae Loto 
National Accounts adjustment 
9. Rateb (165%) (154%) (143%) (132%) (121%) (110%) 
10. Adjusted depreciation 2,491.7 3,082.3 4,521.9 5,759.4 6,983.8 8,265.0 
11. Add housing depreciatione 35031 396.6 947125 42 SO Se OSLO 
12. Total depreciation 2,841.84 3,478.9 4,994.4 6,301.9 7,661.1 9,070.0 


a 1955 estimates do not correspond exactly with National Accounts data since coverage adjustments 
are averages for several years. In some cases, preliminary data used in the actual calculations were 
slightly lower than those eventually published in National Accounts 1950-55. 


b Trend from 163% which held in 1954 to 110% in 1980. Rate for 1955 estimated by extrapolation. 
See text and Table 6. 3. 


c 17.5% of forecast of gross space reut. See text. 


It is difficult to comment on these results without taking account of other 
items of the G.N.E. The reader is therefore referred to Chapter 7, where the 
investment forecast is shown in its context as a part of the over-all use of 
goods and services forecast in the G.N.P. of Canada in 1980. A few notes, 
however, may point out matters of interest. 


(a) In the past few years machinery and equipment and construction 
in the National Accounts’, non-government non-housing sense, 
have been running at about 15% of the G.N.E. The future fore- 
cast is also that such investment will absorb 15% of the G.N.E. 


(b) However, from an almost even distribution between plant and 
machinery today, we forecast a shift to a situation in which only 
one-third is new plant investment and two-thirds is machinery. 


(c) Taken in conjunction with the housing forecast, and the con- 
struction part of the government forecast (for which see the 
study Housing and Social Capital) it would appear that the total 
of private and public investment will be a slightly lower percen- 
tage of G.N.E. than today. 
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(d) Looking at private and public construction outlays only, it 


(e) 


appears that the construction industry will not be as active, or as 
large, relative to the whole economy, as today. The machinery 
industry, on the other hand, is likely to be competing with im- 
ported machinery and equipment for a larger market than to- 
day’s. 


Since construction has taken place in the past in a discontinuous 
way, replacement requirements of the future are likely also to 
be discontinuous. In our forecast there will be a wave of replace- 
ment demand in the middle of the forecast period, from the 
middle 1960’s to about 1970. The year 1980, however, will not 
be a particularly active period in this sense. 
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DIVISIONS OF EMPLOYMENT OUTPUT AND EXPENDITURES 


I. Introduction 


In this final chapter we report on forecasts of broad components of the 
aggregates whose magnitudes have been our primary concern to this point. 
The word “report” has been chosen deliberately, as many of the forecasts 
we shall refer to have been prepared by others and are discussed and 
described in other studies. Our main object is to show how the forecasts of 
components compare with each other, with the aggregates studied in this 
book and with the record of past relationships. 


We hope that the results reported here are broadly consistent with each 
other and that the reader will find them so. All those who have contributed 
results to this chapter have been conscious of the need to view their fore- 
casting assignments in the large and to modify their own results or seek 
modification of the results of others as the fruits of our work became avail- 
able for comparison. Considerable effort was spent by each forecaster in 
studying the work in progress and results of others, and extended group dis- 
cussions were held from time to time in order to eliminate gross incon- 
sistencies and thus make the maximum possible use of all information at 
hand in arriving at each forecast. However we have not surmounted all the 
difficulties in the way of rendering our results consistent. 


Two main difficulties hindered the efforts to achieve consistency; one 
was technical in character, the other was not. Considering the latter first, 
it must be remarked that the task undertaken by the forecasters was a very 
elaborate one for the time that could be made available. The time that could 
be given to revising and integrating forecasts and their supporting explan- 
ations was rather stringently rationed. One consequence may be men- 
tioned to aid the reader in interpreting our work. In principle, forecasts 
of aggregates of output and expenditure should be considered as tentative 
until examined in the light of forecasts of their components, just as fore- 
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casts of each component should be regarded as tentative until examined 
in the light of forecasts of other components and of the aggregate. In prin- 
ciple both the aggregate and the components should be subject to adjust- 
ment at the time of reconciliation. As a matter of practical necessity how- 
ever, we had to limit our adjustments, following the examination of tentative 
results, to the forecasts of components. As a consequence the forecasts of 
aggregates reported above are the ones made at a rather early stage of the 
Commission’s work. In some cases, as for example in the case of agricultural 
output and employment, minor discrepancies remain between results re- 
ported in this study and forecasts described in the special study of agri- 
culture. 


The technical difficulty relating to the integration of results arises from 
the limitations of the techniques available. Economists are not yet as adept 
as they would wish at tracing in the records of past performance the interre- 
lations of changes in various parts of the economy. It is not surprising then 
that technical difficulties obstruct them in tracing the interrelations of 
expected changes. In Appendix A to this chapter the reader may find a very 
short essay on some of these technical problems. But enough of difficulties 
(or excuses!); let us come to the main business of this chapter. 


Forecasts both of demand for and supply of goods and services are re- 
ported below. Inasmuch as demand and supply are always inextricably linked 
together, there can be no logical order in which to present the results. We 
shall give first the forecasts of employment in or about 1980 in the major 
industrial groupings and compare these forecasts with the records of em- 
ployment since 1926. Forecasts of output (as measured by G.D.P. at factor 
cost) for the same groups of industries are then given and compared with the 
records as far back as we have them. Turning then to the demand for goods 
and services, we present forecasts of expenditures by the categories of ex- 
penditure usually delineated in the National Accounts. These forecasts for 
1980 are also compared with the records of expenditure from 1926 to the 
present. Next, forecasts for 1980 of saving and investment and the main 
components of each are reported and related to the developments since 
1926. The chapter concludes with a few observations on the interval between 
now and 1980. 


II. Employment by Industries 


In Chapter 5, we presented forecasts for 1980 of employment in three 
main sectors of the economy, agriculture, business, and government and 
community services, using alternative assumptions as to net immigration. 
The forecasts presented here are all based on the assumption that net immi- 
gration will amount to 75 thousand persons per annum, and they give more 
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detail for the business sector of the economy, which is here divided 
into five groups of industries: (a) resource industries (including forestry, 
fishing, mining, quarrying and oil wells, and central electric stations), (b) 
primary manufacturing, (c) secondary manufacturing (for details of the 
manufacturing classification see Appendix C of Chapter 6), (d) construc- 
tion, (e) transportation, storage and communication together with trade, 
finance and services. We also restate our forecasts of employment in agricul- 
ture and government and community service. 


In the studies devoted to the prospects for the resource industries, 
primary manufacturing and secondary manufacturing, more detailed fore- 
casts of the distribution of employment within these sectors may be found. 
The study of the service industries may be consulted for further detail on the 
prospects in this area, although differences between classifications used im- 
pede comparison of the numerical results shown in this chapter with the 
forecasts given in the services study. In this chapter the trade, finance and 
services and the transportation, storage and communication groups of indus- 
tries have been considered together. The forecasts of both employment and 
output in this large, diversified sector are essentially residual forecasts. The 
special work done in the services study and results of other specific pieces of 
research were used in evaluating the result, but the sector is too diversified 
and our detailed knowledge of its record too limited to permit more system- 
atic treatment. We like to think that if it is necessary to forecast employ- 
ment in a sector residually, the diversity of the sector is an advantage. 


The record and the forecasts are summarized in Table 7. 1 and in Chart 
7. 1. The total civilian employed labour force is expected in 1980 to be some 
80% to 85% larger than its average figure over the years 1953 to 1955. By 
1980 it will include nearly ten million workers. 


Over the quarter century since the late ’20’s the most striking changes 
in the distribution of the total employed labour force have been the decline 
in the proportion of workers in agriculture, the rise in the proportion in the 
trade, finance and services sector, and the rise in the proportion in the gov- 
ernment and community services sector. The proportions in resource industries 
and primary manufacturing have remained virtually unchanged. The pro- 
portion in secondary manufacturing rose substantially over the war years. 
Immediately after the war it declined, tut only to a level considerably higher 
than in the prewar period, and it has since remained constant. There has 
been a rise of about two percentage points in the share of the construction 
industry in the last 25 years. In Appendix B a table is shown giving the 
percentage distribution of the labour force for each year from 1926 to L955; 
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For the most part these gradual changes in the industrial distribution of 
the employed workers in Canada are expected to continue. The agricultural 
labour force will, it is thought, continue to decline, though at a diminishing 
rate. Agriculture’s share of the labour force in 1980 at 7% or 8% is expected to 
be about half of its average level from 1953 to 1955. The share of the 
resource industries may increase fractionally, while the share of primary 
manufacturing may diminish fractionally. Together these two related groups 
of industries will continue to employ just over 10% of the working popu- 
lation. Secondary manufacturing industries will continue to engage about 
one-fifth of the employed labour force, while primary and secondary manu- 
facturing industries together will continue to account for about one-quarter 
of it. Changes in the share of the construction industry will be negligible 
between now and 1980. The share of the service industries including trans- 
portation (and allied industries) and government will continue to grow, rising 
by nine or ten percentage points from 46% to 55% or 56%. 


The largest relative gains in employment (that is the increase in employ- 
ment to 1980 as a percentage of average employment in the last three years) 
will be shown in the resource industries and in the broad service category that 
includes transportation and government. The secondary manufacturing and 
construction industries will experience about equal relative gains (approxi- 
mately 80%) while primary manufacturing industries will increase their em- 
ployment by some 60% (see Table 7. 1 ). 


II. Output by Industries 


The forecasts of the division of output by industries given in this part 
provide detail for the business sector which was not given in Chapter 5. 
There are, however, no alternative forecasts for different assumptions con- 
cerning the rate of immigration or the rate of increase of productivity in the 
business sector. The forecasts are based on the assumptions that the balance 
of immigration over emigration will be 75 thousand persons annually and 
that output per man hour in the business sector will increase at an annual 
compound rate of two and two-thirds percent.* Output is measured as 
G.D.P. at factor cost and excludes residential rents; the contribution of the 
armed services to output is also excluded. 


As in the case of employment, more detailed forecasts may be found in 
other studies, though the concept of G.D.P. has not been used in all of the 
Commission’s industry studies. The trade, finance and services sector and the 
transportation, storage and communication sector have again been treated 
together and the forecast of output obtained residually for the reasons given 
in Part II. There was even less detailed information on output than on 


*It was intended to base the calculation on the average of the rates 2.50% and 3.25% but an arith- 
metical error discovered very late implies the assumption stated. 
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employment for this combined sector in the special studies on which we 
have drawn. 


The record and the forecasts are summarized in Table 7. 2 and in Chart 
7.2. The G.D.P. apart from that contributed in the armed services sector 
and apart from residential rents is expected in 1980 to be nearly three times 
its value on the average from 1953 to 1955. In 1980 it is expected to amount 
to over 50 billion dollars (in 1949 values). 


In the quarter century since the late 1920’s some industries have contri- 
buted a remarkably constant share of the total output. The construction 
industry and the transportation, trade and services group of industries have 
each shown very little change over this period. The share of the government 
and community services sector has also shown very little variation. Indeed, 
according to our records, the share of the service industries including trans- 
portation, government and community services was, at just over two-fifths, 
almost exactly the same in the 1927 to 1929 period as it was in the 1953 to 
1955 period. The share of agricultural output in the total has declined from 
just under one-quarter to slightly under one-eighth. The relative contribu- 
tions of the resource and manufacturing industries have increased substan- 
tially in the last generation. Together, their contributions stand at about 38% 
now, whereas they were about 28% in the late ’20’s. In Appendix C a table 
is presented showing the percentage distribution of G.D.P. by industries for 
all years 1926 to 1955. 


In the quarter century to come the resource industries and the manu- 
facturing industries will continue to increase their proportionate share of 
total output, though in the manufacturing sector the major contribution to 
this increase will come from the secondary industries. The manufacturing 
and resource industries are expected to increase their combined propor- 
tionate contribution to total output from 38% or 39% to about 48%. The con- 
struction industry is expected to contribute a slightly smaller proportion of 
output than it has done in the last three years, but at some 5% or 6% in 1980 
its share will be in the same range as in the late ’20’s and the first half- 
dozen postwar years. The service and transportation industries together with 
governments probably will contribute approximately the same share of out- 
put as they have for the last two to three decades. The proportion of out- 
put deriving from agriculture will, however, be more than cut in half. The 
average agricultural share for 1953 to 1955 was just over one-half of that 
for 1927 to 1929. 


1[t will be recalled that the record of G.D.P. has been constructed by using 1949 values of the out- 
puts of various industries as weights with which to combine index numbers and other indicators of 
output, thus the record is in terms of 1949 values. We have shown the forecast similarly in 1949 values. 
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If however we consider for each sector the increases in output between 
now and 1980 as a percentage of average values in the period 1953 to 1955, 
we find that the resource industries are expected to lead by a wide margin. 
Their output may increase by as much as 380%. Included here are the outputs 
of central electric stations, oil wells, mines and the forests. The output of 
primary manufacturing is expected to increase by 200% and that of secondary 
manufacturing by 230%. The output of the transportation, trade and services 
group may also increase by some 200%, while that of the construction indus- 
try and government will increase by lesser amounts: 160% and 130% re- 
spectively.” Agricultural output is expected to increase by only 30% (see 
Table 7. 3). 


In Table 7.3 percentage increases in output per worker employed are 
summarized. Output per employed worker is expected to increase by some 
60% between now and 1980 over all industries considered together. In the 
resources industries the increase in this rough measure of productivity may 
be over twice as large. In the construction, transportation, trade and services 
industries and in agriculture, the increase in output per worker will be less 
than the average for all industries. In manufacturing it is thought that output 
per worker may increase 80% to 85% by 1980. 

Table 7. 3 


PERCENTAGE INCREASES IN OUTPUT, EMPLOYED LABOUR 
FORCE, AND OUTPUT PER EMPLOYED WORKER 
FROM 1953-55 TO 1980 


Employed Output per 
labour employed 
force Output worker 
% Yo % 
Agriculture a-prener ne. peer ree —35 30 50 
Resource industties: asec dee 100 380 135 
Primary manufacturing............ 60 200 85 
Secondary manufacturing.......... 80 2303 4 80 
Total manufacturing........ 75 220 83 
Construction yencre oscar ieee 78 160 45 
Total transportation, trade 
and servicessetci oo. eel.e lS 200 40 
Motalibusinesseeseeere se eee 100 225 65 
Civilian government and commun- 
ILVASERVICES Nt crs. eaten 130 130 0 
All sectors shown above..... 83 190 60 


IV. Classes of Expenditure 


In Chapter 5 we presented forecasts of the G.N.P. This total value of 
production is equal, by definition, to the total value of expenditure known 
as Gross National Expenditure. We wish now to report on forecasts that have 


It will be recalled from Chapter 5 that for statistical and other reasons it has been assumed that 
Output per man in the government and community services sector will be constant. 
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been made of expenditures in the various classes into which G.N.E. is usually 
divided. 


The forecasts now to be presented are all based on the assumption that 
annual net immigration will amount to 75 thousand persons. But a high, 
low and middle forecast is presented for each class of expenditure. The high 
and low are based on the assumptions that output per man-hour will increase 
at the annual compound rates of 212% and 344%, respectively. The middle 
forecast is of the division among expenditure classes of the average of the 
two forecasts of G.N.E. that derive from the two extremes of the produc- 
tivity assumption. 

The forecast of G.N.P. presented in Chapter 5 was expressed in 1949 
dollars. The forecasts presented here, however, are expressed in 1955 dollars. 
The conversion of the G.N.E. from 1949 values to 1955 values was accom- 
plished simply by multiplying the figure in 1949 prices by the ratio of prices 
in 1955 to prices in 1949. In each case prices were measured by the index 
published regularly by D.B.S. with the National Accounts estimates and 
known generally as the “implicit price deflator” for G.N.E.* 


While we have stated values in familiar 1955 dollars, this must not be 
interpreted as an assertion that there will not be a change between now and 
1980 in the general level of prices of the goods and services produced by 
Canadians. There undoubtedly will be changes in the general level of such 
prices and, moreover, price changes will not be uniform for all goods and 
services. In some instances forecasters allowed for the effects of offsetting 
changes in the prices of particular kinds of goods or services. It must be 
emphasized however, that the staff of the Commission has not attempted 
a comprehensive forecast of the general price level or of changes in relative 
prices. Some aspects of the difficulties of forecasting changes in relative 
prices and of incorporating the effects of these changes in other forecasts are 
mentioned in Appendix A to this chapter. 


As with the other forecasts reported in this chapter the forecasts of the 
division of expenditure given here have drawn upon the results of several 
other studies. These include in particular the studies of exports, imports, 
consumer expenditure, social capital and a special study of the revenues 
and expenditures of governments. Further detail of exports and imports of 
particular commodities and services, of consumer expenditures and of de- 
mands for social capital may be found in these studies. The staff work on 
industrial capital has been reported in Chapter 6 of this study. 


A synopsis of the record of the division of expenditure and the three alter- 
native forecasts of this division are shown in Table 7. 4. In Appendix D more 
complete detail on the record for each year since 1926 may be found in four 
tables showing the division of expenditure in current dollars and constant 
(1949) dollars and each of these in absolute and percentage terms. 


’The ratio referred to in the text had the value 1.233. 
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DIVISIONS OF EMPLOYMENT OUTPUT AND EXPENDITURES 


The broad picture in the record is of a modest growth in the proportion 
of government expenditure in the total and modest declines in the propor- 
tion of consumer expenditure, exports and imports. Investment expenditure 
is rather more variable and comparisons are therefore more difficult to inter- 
pret. The current dollar figures show that the ratio of private fixed investment 
to G.N.E. rose from an average value of 17.0% in the 1927 to 1929 period to 
an average value of 18.7% in the years 1950-55. The constant dollar figures 
on the other hand show the ratio falling from 20% to just over 18%. 


The forecasts suggest that the ratio of consumer expenditures to G.N.E. 
may rise ever so slightly, that the ratios of government and investment ex- 
penditure may hold at about their average values for the 1950’s, and that the 
ratios of both exports and imports will continue to fall. Let us comment 
very briefly on each of the main categories of expenditure. 


In the category of consumer expenditures, comparing the late ’20’s with 
the 1952 to 1955 period, “the general impression is one of relative stability 
in the proportions of consumer expenditure devoted to various functions”.‘ 
But while the pattern of consumer expenditures changes slowly there never- 
theless have been some changes of note. The proportion of personal expendi- 
ture devoted to the purchase and operation of automobiles has risen from 
some 6% in the period 1926 to 1929 to about 10% over the years 1952 to 
1955. Alcoholic beverages, tobacco products, appliances, radio and tele- 
vision equipment, gas and telephone services and drugs and cosmetics also 
now claim a larger share of the consumer’s budget for goods and services 
than they did in the late ’20’s. On the other hand the share of expenditures 
directed to clothing and personal furnishings, shelter, food (especially items 
other than fresh fruits and vegetables), domestic service and household sup- 
plies have declined significantly. For the future the changes anticipated in the 
study Consumption Expenditures in Canada have been summarized as fol- 
lows: 


“It is our view that food, tobacco, clothing, shelter, fuel, household sup- 
plies and personal care will account for somewhat smaller fractions of the 
Canadian budget in the future than they do at the present time. For food, 
the growth in expenditure at retail levels will be very much faster than the 
increase in the quantity of food consumed. For most products, the manu- 
factured content is expected to increase. On the other hand, it is our view 
that the fraction of Canadian personal budgets devoted to the purchase and 
maintenance of household durables, the purchase and operation of automo- 
biles, medical care, travel and recreational activities, electricity, gas and 
telephone, and university education will increase.” 


Within the field of government expenditure on goods and services, a com- 
parison of present-day figures with those for the late 1920’s shows a decline 


4Consumption Expenditures in Canada, study prepared for the Royal Commission on Canada’s 
Economic Prospects, Chap. 2. 
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in the proportion of current non-defence expenditure and a rise in the pro- 
portions of investment expenditure and defence expenditure. For the future 
we have predicted a rise in the ratio to G.N.E. of government current non- 
defence expenditure above its value in the 1950’s but not above values it has 
attained in peacetime years of fairly full employment. We have also pre- 
dicted that defence expenditures will decline as a proportion of G.N.E. and 
that government investment expenditures will remain about the same pro- 
portion of G.N.E. as in the 1950 to 1952 period, though at the moment the 
figure stands somewhat above this. Everyone will realize how particularly 
tentative and hazardous these predictions of government spending on goods 
and services must be. The broad assumptions on which they have been based 
are the following. 


Current non-defence expenditures of governments are comprised of their 
wage and salary bill plus a miscellany of goods and services. Federal govern- 
ment civilian employment is assumed to rise at a rate of about 3% per year; 
employment by provincial governments is expected, in line with past exper- 
ience, to rise at some 4% each year. The ratios of municipal employment to 
population, considered for localities grouped by size, have for three decades 
been approximately constant and it is assumed that they will remain so. Em- 
ployment in schools by municipalities has been assumed to rise at the same 
rate as the number of teachers in primary and secondary education generally. 
The assumptions underlying this forecast were discussed in Chapter 5. In 
all these cases it is assumed that the remuneration of the employees will rise 
at the same rate as output per man-year in the business sector of the econ- 
omy. Current expenditure on goods and services apart from the wage bill is 
assumed to rise pari passu with government employment. 


Non-defence capital expenditures of governments have been forecast as 
an aggregate in terms of their ratio to G.N.E., with the results noted above. 
A discussion of the division of outlay among various types of investment 
is to be found in Housing and Social Capital, a study prepared for the Com- 
mission. Defence expenditures will rise with the rates of pay of members of 
the forces (since it has been assumed that the numbers in the forces will 
remain at the present level) and with the cost of procuring military supplies. 
It is supposed that service pay will rise at the same rate as civil service pay, 
namely the rate at which output per man-year increases in the business sector 
of the economy. But it is expected on the assumption that there will be no 
major wars, that costs of military supplies will rise at a somewhat slower 
rate than in the recent past. 


We shall not comment at this point on investment expenditure as it has 
been discussed at some length in the previous chapter. It will be recalled 
that expenditure on machinery and equipment is expected to become a 
larger proportion of G.N.E. while outlays on new structures, residential 
and otherwise, are expected to become a smaller proportion. 


DIVISIONS OF EMPLOYMENT. OUTPUT AND EXPENDITURES 


Exports have declined and are expected to decline further as a propor- 
tion of total expenditure on goods and services. They have declined in rela- 
tion to fixed investment outlays and government expenditure as well, and 
this trend too is expected to continue. The commodity composition of our 
exports has changed and will change, but in the Commission’s study on The 
Future of Canada’s Export Trade it is forecast that the great preponderance 
of our exports will continue to be made up of basic primary commodities 
in their raw or processed form. Wheat and wheat flour have declined in im- 
portance and will continue to decline. Lumber, newsprint and wood pulp 
have grown substantially since the 1920’s as have aluminum, iron ore and 
chemicals. Exports of petroleum and products are expected to show the most 
dramatic increase; indeed it is forecast that by 1980 they will have replaced 
newsprint as the largest of our merchandise exports. In 1980, petroleum and 
products, newsprint, aluminum and products, wood pulp, lumber and iron 
ore are expected to be our six largest exports and to comprise about half of 
all merchandise exports. It is also considered likely that the United States 
will take an even larger share of Canada’s exports than she does today. 


Imports, like exports, have declined and will continue to decline as a 
proportion of G.N.E. Imports of services have declined substantially more 
than imports of. merchandise and the most important fact to be adduced in 
explanation is the sharp fall in interest and dividend payments to non-resi- 
dents that has occurred. In the Commission’s study Canada’s Imports, in a 
summary of the factors underlying changes in the pattern of imports, the 
following generalization is offered: “The most important factor seems to 
be differences in the rates of growth of Canadian consumption of various 
products rather than a shift from domestic to foreign sources of supply for 
particular classes of imports” (Chap. 2). 


Imports that have, since the late 1920’s, grown as a proportion of total 
merchandise imports include capital goods, household consumer durables, 
petroleum and chemicals. On the other hand, some tropical foods and ma- 
terials, textiles and materials for personal and household furnishing and some 
staple industrial materials such as rubber, base metals, coal and primary iron 
and steel have declined as a proportion of total imports. For the future it 
is predicted that the ratio of non-merchandise imports to the total will be 
somewhat larger than at present because the increase in tourist items will 
outweigh some declines in freight and shipping services and a possible long- 
run decline in interest and dividend payments. Non-merchandise imports 
will decline as a percentage of G.N.E. sufficiently also to bring down the 
corresponding ratio for total imports. Among the merchandise imports it is 
expected that consumer durables, machinery and equipment will continue 
to increase in importance in line with the trends anticipated in consumer 
and investment expenditures while imports of fuel, food, clothing and per- 
sonal furnishings and materials for such items will decline as a proportion 
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of the total. It seems plausible that the proportion of our imports coming 
from the United States will increase slightly. 


We shall comment in the next part on prospective developments in the 
difference between exports and imports. 


The synopses of the likely developments within each of the main classes 
of expenditure that we have given in this section are exceedingly brief and 
unqualified. The reader is urged once again to consult the special studies for 
details of the analyses underlying the forecasts of each component of expen- 
diture. 


V. Saving and Investment 


Inasmuch as investment expenditures have been studied in Chapter 6, 
and shown in their relation to G.N.E. in Part IV of the present chapter, 
we shall concentrate in this part on the components of saving in relation to 
the total of saving and investment. In another study, Financing of Economic 
Activity in Canada, the record of the financing of capital investment and 
other forms of expenditure will be considered in some detail, particularly for 
the postwar period. 


The forecasts presented in this part are based on the same general as- 
sumptions as those in Part IV, namely, that net immigration will amount to 
75 thousand persons per annum and that productivity in the business sector 
of the economy will increase at a lower annual compound rate of 242% or a 
higher rate of 314%. 


Tables 7.5 and 7.6 summarize the record of saving and investment in 
Canada and present three alternative forecasts for 1980. The summary of 
the record of saving is based on a more detailed table given in Appendix E 
to this chapter. The record of investment summarized here is the record 
published by D.B.S. in their National Accounts Income and Expenditure 
series. It differs somewhat from the record summarized in Table 7. 4 for the 
period 1926 to 1932. The difference arises because of revisions in the in- 
vestment series that have not previously been published but which are ex- 
plained in Chapter 6 and are referred to in Appendix D to this chapter. 
We are forced here to use the official published series that matches the 
published saving series, though in due course a revision of the saving and 
investment account will no doubt be released by D.B.S. 


In the saving and investment account shown in Tables 7.8 and 7.9 
government investment of a non-military character is included with both 
saving and investment, a practice not followed by the official statistics in 
Canada. Otherwise the categories shown are the same and defined in the 
Same way as in the National Accounts. Before turning to the substance of 
this part let us refer to the sources of the forecasts. 


DIVISIONS OF EMPLOYMENT OUTPUT AND EXPENDITURES 
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The forecast of inventory accumulation is based upon an analysis of 
business inventories and agricultural inventories separately. Study of the 
statistics available suggested that the ratio of total business inventories to 
business output (G.D.P.) was fairly constant within periods of full employ- 
ment, though declining slightly from decade to decade. At slightly below 50% 
this ratio has fallen about two percentage points from the late 1920’s to the 
average of the postwar period. Continuing improvements in transportation 
and inventory handling and control methods generally should produce a 
further fall in the ratio. We assumed it would fall gradually to 45% in 1980. 
With this assumption and the forecasts of output in the business sector we 
built up the forecasts of the annual increment in inventories in the business 
sector. Rather arbitrarily we fixed investment in agricultural inventories at 
$100 million in 1955 dollars. From 1950 to 1952 it averaged 290 million in 
current prices, and from 1953 to 1955 it averaged 85 million in current 
prices. 


The forecasts of other classes of investment have been described earlier 
in this study and in the study of social capital. The forecasts of personal 
saving and of undistributed corporation profits are described in the study 
Consumption Expenditures in Canada. The forecast of depreciation allow- 
ances is described in Chapter 6. It has been assumed that in terms of 
the accounting practices of governments, there will be no budget surplus 
for all levels of government in Canada considered together. When the conse- 
quences of this assumption are treated according to the accounting conven- 
tions used in the National Accounts it turns out that we might expect a small 
deficit in the combined government account in 1980 the size of which will 
vary directly with the level of G.N.P. that is forecast. The item is not very 
large and we shall therefore not go into the technical detail. 


In very round numbers, the record shows that on the average from 1953 
to 1955, personal saving accounted for about one-fifth and business saving 
for one-half of total saving, while government saving made up one-fifth and 
the inflow of capital associated with the deficit in the current account of the 
balance of payments amounted to nearly one-tenth. Perhaps one of the most 
striking facts in the record of the distribution of saving is the preponderant 
role of business saving. This fact is rendered all the more striking when it is 
recalled that under the present accounting conventions some business saving 
is in fact concealed in the classification ‘personal saving”. In the period 
1927-29 the distribution of saving was much the same as in the later period, 
save that the share of business saving was even larger while that of govern- 
ment saving was correspondingly lower. The excess of imports over exports 
was almost precisely the same proportion of total saving in both periods. 


In 1980 it seems possible that business saving may be an even larger pro- 
portion of the total, perhaps ten percentage points larger. The major change 
in business saving is expected through increases in depreciation allowances 
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rather than through undistributed profits. The increase in depreciation allow- 
ances is expected to arise from the greater importance of machinery and 
equipment relative to structures in the stock of capital, since depreciation 
reserves against machinery and equipment are likely to be built up more 
rapidly than those against structures. 


Such a very large relative increase in depreciation allowances implies a 
decline in the importance of other forms of saving. Thus it is forecast that 
personal saving will fall as a proportion of total saving from just over 20% 
in 1953 to 1955 to just over 16% in 1980. Government saving will fall 
proportionately by about as many percentage points as personal saving. It is 
expected that personal saving will be a slightly smaller proportion of per- 
sonal disposable income in 1980 than it was in 1953 to 1955, but that dis- 
posable income will be about the same percentage of G.N.E. as in the earlier 
period. Consequently personal saving may be a somewhat smaller percentage 
(and consumer expenditure a somewhat larger percentage) of G.N.E. in 
1980. But these changes are small compared with the increase in business 
saving relative to total saving, and this increase must be regarded as the 
striking feature of the saving forecasts. Table 7.7 may help to summarize 
the relations described in this paragraph. 


Table 7. 7 
1953-55 1980 
(middle forecast) 

GINTEMAE, Sees. Sets hott cee $25.18 billion $76.2 billion 
Government income less net transfer 

payments (approximately equal to 

govt. expenditure on goods and 

services plus government surplus) $ 4.61 billion $12.5 billion 
Gross business saving............. $ 3.41 billion - $11.6 billion 
Personal disposable income........ $17.2 billion © $52.1 billion 
iPersonalisavin’ eee teeeraee $ 1.3 billion $ 3.0 billion 
Personal expenditure on consumer 

ZOOdSTANGESChVICES HA eE ree $15.9 billion $49.1 billion 
Personal disposable income+G.N.E. 68.4% 68.4% 
Personal saving + G.N.E.......... Sill YA BOK, 
Personal saving + Personal dispos- 

ablesmcome parece ere ISSUE SA 
Saving (or investment) + G.N.E.... IES) fo 24.0% 
Personal saving + Saving.......... 20.4% 16.4% 
Business saving + Saving.......... Sone 63.4% 


An alternative way of viewing government saving is to think of it as being 
equal to government income from taxes less net transfer payments by gov- 
ernments less government non-investment expenditures. Table 7.8 illu- 
strates these relationships for 1953 to 1955 and as forecast for 1980. 
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Table 7. 8 
: 1953-55 1980 
Government tax income 
less net transfer payments. ...:..é:..5602.e0chceken. 4.61 12.5 
less government current non-defence 
CX PEMCIEULES Uae net eee Se 1.64 
less government defence expenditures .............. 1.80 3.0 


that is less total government non- 
investment expenditure 


equals: government saving =... 22.. 2d eg) Adee 
which in turn is equal to government 


we 
oS 
pS 
\o 
oo 


|; 


non-detence investment expenditure ................ 1.07 2.9 
plus the government surplus or 

less the government deficit 

except forerrors of rounding ....:2...........c000000:.. + .09 — 2 


The difference between exports and imports is relatively small and cor- 
respondingly difficult to forecast. A very small proportionate difference in the 
forecast of either exports or imports makes a very significant proportionate 
difference in the forecast of the balance of exports and imports. It must 
therefore be emphasized that the forecast of this balance is much more 
liable to error than the forecast of some other items in the saving and invest- 
ment account. It is felt however that whether the balance shows exports less 
than or greater than imports by 1980, contributions of foreign saving shown 
in this form will be a smaller proportion of total Canadian saving than at 
the present time. Probably a generation from now the current account of 
the balance of payments will in some years show a deficit and in some 
years a surplus; the forecast shown above should be interpreted as implying 
that a relatively small deficit will be more common than a surplus. Of course 
foreign contributions to domestic saving arise also from the retained earn- 
ings and depreciation allowances of foreign-owned concerns operating in 
Canada and these are offset to some extent by similar investments of Cana- 
dian-owned concerns abroad. But into these matters we must not enter; 
they are discussed particularly in the Commission’s study Canada-United 
States Economic Relations. 


VI. Summary and Concluding Observations 


To undertake a very brief summary of forecasts is perhaps even more 
incautious than forecasting itself. But it may be helpful to observe that our 
forecasts do not indicate revolutionary changes in the industrial distribution 
of output and employment or in the broad distribution of national expendi- 
ture, saving and investment. The Canadian economy will continue to be 
oriented toward the exploitation of the natural resources with which it is so 
richly endowed. About a fifth of its output will continue to be produced 
in resource industries and agriculture. Another two-fifths will continue to 


327 


328 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


be produced in the service, transportation and government sectors. Since 
about two-thirds of expenditure will be directed to consumer goods and ser- 
vices for many decades, there will be little change in the proportion of ex- 
penditure devoted to investment, and a very substantial proportion of in- 
vestment will be financed out of the savings of Canadians. There will be 
changes, though most of these will be the continuation of changes we have 
already witnessed. The absolute decline in employment in agriculture and 
the relative decline in agricultural output will persist though perhaps at a 
somewhat diminishing rate. The service or tertiary industries, defined broad- 
ly, will continue to experience the main relative expansion of employment. 
The increasing relative importance of the demand for durable goods by 
householders and for machinery and equipment by industry will be reflected 
in the growth of output and of productivity in secondary industry, the in- 
creased concentration of our imports on “hard goods”, and the growing rela- 
tive importance of business saving (through depreciation allowances) in total 
saving. Our imports and exports will decline in relation to G.N.E. as 
will, it seems most likely, our deficit on international current account. The 
composition of our exports will change, but the changes we expect are 
heralded in the figures already in the record showing the rise of newer pri- 
mary products and the relative decline of more traditional exports such as 
wheat and flour. 


But it must not be assumed that the paths from the present to the future 
as visualized in our forecasts for 1980 will be smooth and uninterrupted 
(as perhaps the diagrams in this chapter may have suggested). We have dis- 
cussed, especially in Chapters 2 and 3, the view that growth in a capitalist 
economy is uneven, with periods of bunched investment and invention suc- 
ceeded by periods of retrenchment and marginal application of new ideas. 
We expressed the view there and we repeat it here that the business cycle will 
continue to affect the levels of economic activity even though it may be kept 
within somewhat better control than in earlier days if present knowledge of 
anti-cyclical policies is developed, refined and applied. 


It has not been our intention however, as we stated in Part IV of Chap- 
ter 3 to forecast the cyclical path of Canadian economic growth. It would 
be even more difficult to come to a firm view as to the paths the economic 
aggregates are likely actually to trace than it has been to come to a view 
concerning the positions of the lines passing through the peaks of the cyclical 
paths. We shall mention two broad groups of forces that will have different 
degrees of impact on the economy at different periods within the next 25 
years. We do not express an opinion as to whether the forces in question 
will dominate the scene at any particular time nor do we contend these are 
necessarily the most important ones to study in seeking to forecast the actual 
performance of the economy in any particular year or years in the next 25. 


DIVISIONS OF EMPLOYMENT OUTPUT AND EXPENDITURES 


Both the forces to which we wish to refer are related to the often 
observed phenomenon that a pattern of increments to a stock foreshadows 
future developments and requirements. In particular the course of Canada’s 
population growth in the last generation will play an important part in de- 
termining the growth and economic needs of the population over the next 
generation and secondly, the past uneven growth of the stock of capital 


leads to a presumption that its replacement may not be spread evenly in the 
future. 


The juvenile population under 20 is expected to grow most rapidly in 
the first decade of the forecast period, a little less rapidly in the second de- 
cade and then rather more rapidly again in the last quinquennium. The impli- 
cations of this for investment in school buildings and houses to accommodate 
somewhat larger families, to mention but two, have been considered in the 
Commission’s study of Housing and Social Capital. The population over 60 
is expected steadily to increase as a proportion of the total population and 
this development will induce an accelerating growth in the goods and ser- 
vices required by older people. The increase in net family formation is ex- 
pected to be lowest in the first quinquennium of the forecast period and to 
reach its maximum around 1975. This of course has direct implications for 
the distribution over the forecast period of the demand for housing and for 
the consumer durables and other items needed by new families. 


The replacement of capital has been referred to earlier in this study, 
especially in Chapter 6. Our calculations of future investment expenditure 
suggest that some of the bursts of investment activity in the past “cast their 
shadow before them”, indicating rather flattened but nevertheless visible 
bursts of replacement investment in the future. It would, of course, be foolish 
to predict that previous periods of intense investment are exactly duplicated 
L years later, since houses, buildings and equipment do not have precise 
service lives after which they are unusable. The shadow of a boom in invest- 
ment cast over many years and centred perhaps on the dates at which the 
average lifetimes of each class of asset have been spent is dissipated by the 
possibilities of maintenance and repair, and alternative uses, combined with 
the effect of current economic conditions generally. 


The replacement demand for housing we expect to be most intense in 
the second and fifth quinquennia of the forecast period. But we have to be 
cautious for it has been shown that repair and maintenance render it possible 
for houses to be kept in usable condition for many years beyond their ex- 
pected service lives. Probably alternative uses of the land on which housing 
is located are more important in decisions about scrapping and replacing 
houses than are considerations of wear and tear, high maintenance costs or 
general obsolescence. 


The underlying retardation in the demand for non-residential construc- 
tion is likely to be nearly offset until 1970 by replacement demand. For the 
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last decade of the forecast period however, replacement demand is expected 
to be significantly smaller and in this period total investment expenditure on 
non-residential structures will therefore show a rather slower rate of growth 
than the average for the 25 years. 


The cycle of replacement expenditures on machinery and equipment may 
be expected to reach its trough in about the same period as that for non- 
residential construction, namely the last decade of the forecast period. But 
it is impossible to make very specific predictions since the wide range in 
the service lives of different types of machinery and the ease with which ma- 
chines can be either maintained or repaired for long life or replaced in anti- 
cipation of expected scrapping means that expected replacement cycles will 
inevitably be flattened out by market and random forces. 


We cannot pursue these matters further here. There are other obvious 
lines of implication as for example for machinery, other imports, business 
saving through depreciation allowances, the current international balance, 
and personal income, expenditure and employment. Though forecasting 
actual developments over the short run has not been our responsibility we 
have formed the opinion that if it were, replacement cycles in demand for 
durable assets by households and by business and the implications for par- 
ticular markets of changes in the structure of the population would repay 
detailed study. 


Our responsibility has been to forecast the growth of output and em- 
ployment and the accumulation of capital over the coming 25 years. We 
have argued that the future will not represent a sharp break with the past 
and that the changes we can anticipate are the extensions of those already 
in our view. In view of the gains already enjoyed over the last generation, 
and the fact that by and large the future appears as a continuing evolution 
from the past, it is difficult not to be enthusiastic about the economic pros- 
pects of rising standards of living for the next generation of Canadians. 
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Chapter 4, Appendix A 


ESTIMATES OF THE FUTURE POPULATION OF CANADA 


In THE following tables estimates of the population of Canada (Yukon 
and Northwest Territories excluded) are presented by age and sex as at June 
| for 1960, 1965, 1970, 1975 and 1980. Four sets of estimates are given 
on the basis of four separate assumptions as to the (constant) rate of net 
immigration throughout the period. In the tables percentage distributions 
do not always add to 100 because of rounding. 


Table 4A. 1 
ESTIMATED POPULATION OF CANADA 
(net immigration—0 per annum) 
1960 
Age Male Female Total 
000 % 000 Ye 000 Ye 

Qeae easier 1,047.5 12.1 999.3 11.8 2,046.8 12.0 
Deh eee 998.5 11.6 958.0 eS 1,956.5 LES 
10-14...... 856.4 9.9 819.6 9.7 1,676.0 9.8 
[5=195 26 686.8 8.0 661.5 7.8 1,348.3 7.9 
DOE DAR. nets SAL 6.6 552.1 6.5 1,123.3 6.6 
DOI 1S) INES a 554.5 6.4 546.3 6.5 1,100.8 6.4 
30-348 588.0 6.8 594.3 7.0 1,182.3 6.9 
3539 heme 557.8 6.5 577.0 6.8 1,134.8 6.6 
40-44...... 534.2 6.2 540.2 6.4 1,074.4 6.3 
45-49...... 490.3 Se7/ 480.8 Ba! 971.1 S57/ 
30-545. .<0 422.9 4.9 400.2 4.7 823.1 4.8 
S599 Face 354.8 4.1 339.3 4.0 694.1 4.1 
60-64...... 290.8 3.4 292.2 35 583.0 3.4 
65-69...... 234.7 Das 240.6 2.8 475.3 2.8 
10-74)... 0. 193.4 ae 194.1 OS 387.5 23 
NOI D a cuoteiess 137.4 1.6 141.7 ilar 279.1 1.6 
80-84...... Uss 9 80.8 1.0 154.3 9 
S5=89ue. ae. Died eS 32.4 4 59.6 53 
90? eee 6.7 al 10.3 i 17.0 all 
Total 8,626.6 100.0 8,460.7 100.0 17,087.3 100.0 
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Table 4A. 1 (Cont’d.) 
ESTIMATED POPULATION OF CANADA 


(net immigration—0 per annum) 


1965 
Male Female Total 
000 %, 000 A 000 vf 

O24 tac 1,065.2 11.4 1,015.0 11.0 2,080.2 Dis 

Bea Deere 1,044.3 11.1 996.7 10.8 2,041.0 11.0 
10-14...... 995.4 10.6 956.0 10.4 1,951.4 10.5 
15=19 Nees oe 853.9 9.1 818.2 8.9 1,672.1 9.0 
20-24. 0.6 683.1 Wes 659.9 dee 1,343.0 ee 
DS=29" & hea 568.1 6.1 550.4 6.0 1,118.5 6.0 
30-34...... 550.2 5.9 544.4 5.9 1,094.6 5.9 
BD=39e oer 583.5 6.2 591.7 6.4 i522 6.3 
40-44...... 552.0 5.9 573.9 6.2 1,125.9 6.1 
45-49...... D2 Sal 5.6 534.5 5.8 1,059.6 al, 
50254). noe 475.3 Sil 472.1 Sl 947.4 Dsl 
55259 ee: 405.9 4,3 388.8 4.2 794.7 4.3 
60-64...... 328.3 355 325.1 35 653.4 3 
65-69... 3. DT Del DDE 3.0 529.4 2.8 
WES sonar 197.4 2.1 214.7 DS 412.1 D2 
TS] 9 eerie cc 148.7 1.6 159.3 107 308.0 i1s7/ 
80-84...... 91.8 1.0 101.8 1.1 193.6 1.0 
85-89...... Sst 4 44.4 Ss 82.1 4 
OO see 9.8 all 14.4 a2 24.2 al 
Total 9372:8 100.0 9,233.6 100.0 18,606.4 100.0 

1970 
Age Male Female Total 
000 Ye 000 Wh 000 of 

Ee. ves ee 1,128.4 Pit 1,073.6 10.7 2,202.0 10.9 

Be nary ae 1,062.6 10.5 1,013.2 10.1 2,075.8 10.3 
LOSI ct 1,041.4 iO 995.1 9.9 2,036.5 10.1 
1 Vy US ar 993.0 9.8 954.8 9.5 1,947.8 9.6 
2024. ame 849.8 8.4 816.7 8.1 1,666.5 8.3 
B29 ae aga 679.1 6.7 658.4 6.6 1332) 6.6 
30-34...... 565.0 5.6 548.9 S15 1,113.9 5.5 
B53 Onecare 547.2 5.4 542.6 5.4 1,089.8 5.4 
40-44...... 578.2 Se. 588.5 5.9 1,166.7 5.8 
45-49...... 543.2 SPS) 563.1 5.6 1,106.3 5.5 
S0=5404 sent. 509.9 5.0 525.9 5:2 1,035.8 Bal 
Sa ane: 452.9 4.5 459.8 4.6 912.7 4.5 
60-64...... 375.8 Shy) S735), 3.7 749.5 ei51/ 
65-09 Pease: 290.6 2.9 304.2 3.0 594.8 2.9 
1O=JAe cet 217.4 Del 244.8 2.4 462.2 23 
T5=19 see 153.1 5 177.9 1.8 331.0 1.6 
80-84...... 101.2 1.0 116.3 92 Dies isi! 
85-89...... 48.4 Re 6 105.6 5) 
SOs eer. 14.2 ll 20.3 i) 34.5 2 
Total 10,151.4 100.0 10,035.0 100.0 20,186.4 100.0 
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Table 4A. 1 (Concluded) 
ESTIMATED POPULATION OF CANADA 


(net immigration—0 per annum) 


1975 
Age Male Female Total 
000 ve 000 JA 000 o 

0240 284 1,254.1 11.4 1,191.5 10.9 2,445.6 11.1 

Ds We ae 1,126.4 10.2 1,072.2 9.8 2,198.6 10.0 
LO=14 Pe 1,060.2 9.6 1,011.9 9.3 2,072.1 9.4 
S192 ee 1,039.3 9.4 994.2 9.1 2,033.5 9.3 
20-24...... 988.9 9.0 953°5 8.7 1,942.4 8.8 
25 =29 5.63 fons 845.6 ot) 815.3 Ted 1,660.9 7.6 
80234 i tas 675.1 6.1 657.1 6.0 133222) 6.1 
35-396. 3h 561.7 5.1 547.5 5.0 1,109.2 Sal 
40-44...... 542.8 4.9 540.3 4.9 1,083.1 4.9 
45-49 ...... 569.9 ee 584.1 58) 1,154.0 58 
50-5450) 008 528.1 4.8 555.0 5.1 1,083.1 4.9 
Se wh wate 486.4 4.4 SA) 4.7 999.3 4.6 
60-64...... 419.5 3.8 443.3 4.1 862.8 3.9 
65-09) nsec 332.8 3.0 351.3 6h 684.1 3.1 
70-74...... 245.2 pap) QDS 2 520.7 2.4 
(OTS Pee Se 170.0 Ika 204.9 1.9 374.9 a7 
80-84...... 105.9 1.0 131.3 2 237.2 1.1 
85-89 ee 54.3 a) 66.4 6 120.7 6 
90 SE a dies 19.2 ae Paeb 3 46.5 p) 
Total 11,025.4 100.0 10,935.5 100.0 21,960.9 100.0 

1980 
Age Male Female Total 
000 Y 000 Yi 000 VA 

Ox4 nS icant 1,420.4 11.8 1,348.3 11.3 2,768.7 11.5 

5-9 oe aes | BVA) 10.4 1,190.4 9.9 2,442.9 10.2 
10-14...... 1,124.3 9.3 1,071.2 8.9 2,195.5 9.1 
P= 19 nates 1,058.5 8.8 1,011.1 8.5 2,069.6 8.6 
20-24...... 1,035.6 8.6 993.2 8.3 2,028.8 8.5 
25-29 Fan aes 984.7 8.2 952.3 8.0 1,937.0 8.1 
30-34 ..5 se 841.3 7.0 814.1 6.8 1,655.4 6.9 
35-39 ences 671.7 5.6 655.9 ay) 1,327.6 5 
40-44...... 557.8 4.6 545.6 4.6 1,103.4 4.6 
45-49......6. 535.5 4.5 536.9 4.5 1,072.2 4.5 
50254 oa rae 554.5 4.6 576.5 4.8 1,131.0 4.7 
S5—59), a es 504.3 4.2 542.8 4.5 1,047.1 4.4 
60-64...... 450.7 By51/ 495.9 4.1 946.6 3.9 
65-69...... 371.7 Shi 418.4 Bh) 790.1 3.3 
70-74...... 283.3 2.4 320.1 I4) 603.4 71) 
(BS eae 192.7 1.6 232-9 ie, 425.2 1.8 
80-84...... 118.9 1.0 154.3 163 Die. if 
85-89...... 58.6 5 76.2 6 134.8 6 
90+ ...... 22a pp 33.4 3 56.1 i 
Total 12,039.5 100.0 11,969.1 100.0 24,008.6 100.0 
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Table 4A. 2 
ESTIMATED POPULATION OF CANADA 
(net immigration—50,000 per annum) 
1960 
Age Male Female Total 
000 Sp 000 fe 000 % 
O24 6 ce 1,064.3 12.1 1,015.3 11.8 2,079.6 12.0 
939 oa See 1,009.5 115 968.2 LES 1,977.7 11.4 
10-14...... 867.4 9.9 829.3 9.7 1,696.7 9.8 
1S=19 52 Sek 693.8 7.9 667.3 7.8 1,361.1 Tips: 
20-24 55. te 581.9 6.6 560.1 6.5 1,142.0 6.6 
DO-29's 5 5 ore 580.0 6.6 565.5 6.6 1,145.5 6.6 
30-34...... 614.3 7.0 613.4 el PAT flo 
35-39...... 570.2 6.5 588.8 6.9 1,159.0 6.7 
40-44...... 549.2 6.3 549.8 6.4 1,099.0 6.3 
45-49...... 497.5 Sed) 485.8 a7) 983.3 Bi 
50-54...... 428.3 4.9 405.7 4.7 834.0 4.8 
§5=59 55. 356.7 4.1 341.4 4.0 698.1 4.0 
60-64...... 292.7 3.3 292.8 3.4 585.5 3.4 
65-69...... 236.3 BT 243.6 2.8 479.9 2.8 
70-74...... 193.4 Mpe 194.1 23 387.5 WAP 
I-19 ose ee 137.4 1.6 141.7 Ley 279.1 1.6 
80-84...... Wes 8 80.8 9 154.3 9 
85=89 see 2T2 3 32.4 4 59.6 a3 
90+ ...... 6.7 sil 10.3 sl! VO at 
Total 8,780.3 100.0 8,586.3 100.0 17,366.6 100.0 
1965 
Age Male Female Total 
000 A 000 Wh 000 A 
Ont een PORE, 11.4 1,055.5 Vital 2,163.2 11.3 
529 FE Ht 1,072.1 11.1 1,022.9 10.7 2,095.0 10.9 
10-14...... 1,017.4 10.5 975.9 10.3 1,993.3 10.4 
E5=19 eee 871.9 9.0 833.6 8.7 1,705.5 8.9 
DOR DAS ae Moe 700.7 ee 673.7 Tel 1,374.4 Us 
25-29) os Aes 604.2 6.2 577.6 6.1 1,181.8 6.2 
30-34...... 601.8 6.2 582.6 6.1 1,184.4 6.2 
3039 cw aes 621.9 6.4 622.5 6.5 1,244.4 6.5 
40-44...... 579.2 6.0 595.2 6.2 1,174.4 6.1 
45-49...... 546.9 5.6 548.9 5.8 1,095.8 Si 
50754 c045c 487.7 5.0 482.5 Ss 970.2 5.0 
55-59 src 412.8 4.3 396.2 4.2 809.0 4.2 
60-64...... 331.9 3.4 329.7 3:5 661.6 3.4 
65=69 5 sector 260.2 27 277.8 2.9 538.0 2.8 
70-74...... 198.7 2.1 217.4 2 416.1 Dp) 
TO=19 sce ste 148.7 eS 159.3 i / 308.0 1.6 
80-84...... 91.8 9 101.8 161 193.6 1.0 
85-89...... Sill 4 44.4 BS, 82.1 4 
90 E ae 9.8 5 14.4 sil 24.2 ul 
100.0 


Total 9,703.1 100.0 9,510.9 100.0 19,215.0 
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Table 4A. 2 (Cont’d.) 
ESTIMATED POPULATION OF CANADA 


(net immigration—50,000 per annum) 


1970 
Age Male Female Total 
000 Ye 000 A 000 Wes 

Q24e a ein as 1,191.3 11.2 1334 10.8 2,324.7 11.0 

Oya Mae 1,116.0 10.4 1,063.8 10.2 2,179.8 10.3 
LOST4s 2a5a 1,080.0 10.1 1,030.9 9.8 2,110.9 10.0 
| 55) KO. 1,021.9 9.6 980.4 9.4 2,002.3 9.5 
202A ae 878.4 8.2 840.1 8.0 1,718.5 8.1 
DI 2 9 ccc A: 722.1 6.8 691.3 6.6 1,413.4 6.7 
30-34 id aa 627.3 5.9 595.1 Sad! 1,222.4 5.8 
35239". idk 610.8 Sa 592.5 5.6 1,203.3 Sai 
40-44. ..... 632 5.9 628.7 6.0 1,259.9 6.0 
45-49...... STD 5.4 589.3 5.6 1,166.5 S55 
50-54 ins tae 536.5 5.0 545.6 5? 1,082.1 Sat 
55259). 28. 466.5 4.4 472.6 4.5 939.1 4.4 
60-64....-. 384.0 3.6 383.5 Sad USES 3.6 
65-69...... 2952) 2.8 311.6 3.0 606.8 2.9 
WO=T 4. 2.1 220.0 2.1 249.8 2.4 469.8 Dee, 
(pee reas. 154.1 1.4 180.1 1.7 334.2 1.6 
80-84...... 101.2 9 116.3 i DATES 1.0 
85-89... 2... 48.4 5 SD. Hs) 105.6 mS) 
5° ee 14.2 ll 20.3 y) 34.5 pe 
Total 10,676.3 100.0 10,482.5 100.0 21,158.8 100.0 

1975 
Age Male Female Total 
000 vA 000 Ee. 000 Vf, 

OSAP Nees 1,333.0 iTitles} 1,266.3 11.0 2,599.3 il ly 

ae ne ee 1,200.2 10.2 ley 9.9 2,342.4 10.1 
10-14...... 1,124.4 9.6 1,072.1 9.3 2,196.5 9.4 
[5S19 Fetus 1,084.9 9.2 1,035.8 9.0 2,120.7 9.1 
72 97 1,028.5 8.8 987.1 8.5 2,015.6 8.7 
2529 | hg oe 899.6 7.6 857.8 7.4 1,757.4 7.5 
30-34...... 744.3 6.3 709.1 6.1 1,453.4 6.2 
3539 sake 635.9 5.4 605.5 Sz 1,241.4 5.3 
40-44...... 621.0 53 592.9 Sul 1,213.9 Sy. 
45-49...... 629.3 5.3 528.9 5.4 1,258.2 5.4 
50254, 25.5. 566.5 4.8 586.2 Sul 1,152°7 4.9 
5S5= D0 eek: 513.6 4.4 534.3 4.6 1,047.9 4.5 
60-64....,. 434.0 Bg) 457.7 4.0 891.7 3.8 
65-69...... 341.6 2.9 362.2 Bui 703.8 3.0 
NORV As ho8 s 249.2 De 282.2 2.4 531.4 23 
ASS 19 Se 172.0 5) 209.1 1.8 381.1 1.6 
80-84...... 106.6 9 133.0 1S 239.6 1.0 
S569 gee: 54.3 aS) 66.4 6 120.7 “5 
90+ ...... 19.2 aD Dies oD; 46.5 p 
Total 11,758.1 100.0 11,556.1 100.0 way aii lal) 100.0 
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Table 4A. 2 (Concluded) 
ESTIMATED POPULATION OF CANADA 


(net immigration—50,000 per annum) 


1980 
Age Male Female Total 
000 Op. 000 % 000 Se 

O24 eee 1,514.6 WEY 1,437.7 ie 2,952.3 Na Fe 

5a oe 1,342.2 10.3 1,275.4 10.0 2,617.6 10.2 
10-14... 038. 1,209.0 9.3 1,150.8 9.0 2,359.8 9.2 
IS=19 Fee, 1,120.8 8.6 1,077.1 8.4 2,197.9 8.5 
DORAN. ee 1,091.8 8.4 1,042.8 8.2 2,134.6 8.3 
Da 20 nee 1,049.5 8.1 1,005.0 7.9 2,054.5 8.0 
30-34...... 921.3 7.1 875.7 6.8 1,797.0 7.0 
3539) sna 752.9 5.8 719.5 5.6 1,472.4 Dl! 
40-44...... 646.6 5.0 612.8 4.8 1,259.4 4.9 
45-49... 2. 619.7 4.8 600.8 44] 1,220.5 4.7 
SO=SAN note 617.7 4.8 626.3 4.9 1,244.0 4.8 
55=99). 3. de 542.8 4.2 S75 4.5 LS 4.3 
60-64...... 477.8 S51. 519.2 4.0 997.0 3.9 
65-69...... 386.0 3.0 435.1 3.4 821.1 3.2 
70-74...... 290.9 Dp? 331.2 2.6 622.1 2.4 
ISTO 5 cco She 195.8 1.5 238.2 1.9 434.0 187 
80-84...... 120.4 9 157.5 1.2 277.9 Pt 
85—89)) 5 ack 59.0 a) 77.6 6 136.6 “5 
OQ a roca 9D), 2 33.4 3 56.1 ps 
Total 12,981.5 100.0 12,791.6 100.0 25,773.1 100.0 
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Table 4A. 3 
ESTIMATED POPULATION OF CANADA 
(net immigration—75,000 per annum) 
1960 
Male Female Total 
000 hs 000 we 000 we 
BO en 1,072.7 12.1 1,023.3 11.8 2,096.0 12.0 
eat 1,014.9 Hes 973.3 aly? 1,988.2 11.3 
ae he 872.9 9.8 834.1 9.6 1,707.0 9.7 
ease 697.3 7.9 670.1 7.8 1,367.4 7.8 
Aerts 587.2 6.6 564.1 6.5 Ieloie3 6.6 
Cea Oe 592.7 6.7 Sy/suil 6.7 1,167.8 6.7 
A ae 627.4 el 622.9 ap) 1,250.3 af 
ete 576.3 6.5 594.7 6.9 ATALO) 6.7 
et ee 556.7 6.3 554.5 6.4 tual 2 6.3 
Pane, 501.1 Su 488.3 5.6 989.4 537. 
eae Fe? 431.0 4.9 408.4 4.7 839.4 4.8 
PT te 357.6 4.0 342.4 4.0 700.0 4.0 
Behar 293.6 3.3 296.1 3.4 589.7 3.4 
Bea th 237.0 Dey, 245.1 2.8 482.1 2.8 
Sree 193.4 2.2 194.1 Dey, 387.5 DD. 
Metis ce 137.4 1.6 141.7 1.6 279.1 1.6 
tare oe vee) 8 80.8 9 154.3 9 
Pea the DED 3 32.4 4 59.6 3 
Jah, 6.7 l 10.3 al 17.0 Al 
8,856.6 100.0 8,651.7 100.0 17,508.3 100.0 
1965 
Male Female Total 
000 is 000 Ye 000 i 
eee 1,128.9 11.4 1,075.7 11.1 2,204.6 HES 
eee 1,085.9 11.0 1,036.0 10.7 PIAS) 10.9 
aan 1,028.3 10.4 985.8 10.2 2,014.1 10.3 
yee e 880.8 8.9 841.3 8.7 (eel 8.8 
io, oe 709.5 Te2 680.5 7.0 1,390.0 Teal 
irae 622.2 6.3 591.1 6.1 PAB o3 6.2 
ee ee 627.5 6.4 601.7 6.2 1522982 6.3 
eae 641.0 6.5 637.9 6.6 1,278.9 6.6 
Oe ©: 592.7 6.0 605.8 6.3 1,198.5 6.1 
Beene Sia Sy) 556.1 5.8 1,113.8 Dud 
ae 493.8 5.0 487.7 5.1 981.5 5.0 
os ae 416.2 4.2 399.9 4.1 816.1 42 
tes Ht 333.6 3.4 332.0 3.4 665.6 3.4 
Rete Ok 261.7 2.1 280.5 2.9 542.2 2.8 
ce ae 199.3 2.0 218.7 DS 418.0 Dal 
We 8. 148.7 1.5 159.3 17 308.0 1.6 
ey, oi 91.8 9 101.8 ted 193.6 1.0 
ee 37.7 4 44.4 5 82.1 4 
Aedes 9.8 al 14.4 2D, 24.2 Al 
9,867.1 100.0 9,650.6 100.0 19,517.7 100.0 
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Table 4A. 3 (Cont’d.) 
ESTIMATED POPULATION OF CANADA 


(net immigration—75,000 per annum) 


1970 
Age Male Female Total 
000 yA 000 Ops 000 aS, 

O24 car a 12227. Hie2 P6323 10.9 2,386.0 11.0 

§=9 eee 1,142.6 10.5 1,089.0 10.2 2,231.6 10.3 
10-14...... 1,099.3 10.1 1,048.8 9.8 2,148.1 9.9 
TS=19 os Lee. 1,036.3 9.5 993.2 9.3 2,029.5 9.4 
20-24...... 892.6 8.2 851.7 8.0 1,744.3 8.1 
DI ZO ia aghe 743.6 6.8 707.7 6.6 1,451.3 6.7 
30-34...... 658.4 6.0 618.1 5.8 AKG: 5.9 
85-39 vac 642.6 5.9 617.4 5.8 1,260.0 5.8 
40-44...... SIT) 6.0 648.7 6.1 1,306.4 6.0 
45-49...... 594.1 5.4 602.3 5.6 1,196.4 52) 
50-54...... 549.7 5.0 555.4 52 1,105.1 5.1 
Sos cas Sk 473.3 4.3 478.2 4.5 951.5 4.4 
60-64...... 388.1 3.6 388.3 3.6 716.4 3.6 
65=698. he 297.5 Aeil Bile. 2.9 612.7 2.8 
70-74...... 223 2.0 DSL 2.4 473.5 Da 
= 19 akan 154.6 1.4 181.2 ie 335.8 1.6 
80-84...... 101.2 9 116.3 i DVS 1.0 
85-89...... 48.4 4 Sy 8) 105.6 “3 
OOF nee 14.2 el 20.3 ED 34.5 a2 
Total 10,938.2 100.0 10,704.5 100.0 21,642.7 100.0 

1975 
Age Male Female Total 
000 of 000 Yj. 000 of: 

O=4 ee sasios 1,372.4 itgles} 1,303.7 11.0 2,676.1 11.2 

nn rea ts 1,237.0 10.2 Welz 9.9 2,414.1 10.1 
1O=14 0. te 1,156.4 9.5 OZ 9.3 2,258.6 9.4 
5 LOC cease 1,107.6 9.1 1,056.5 8.9 2,164.1 9.0 
20-24...... 1,048.2 8.7 1,003.8 8.5 2,052.0 8.5 
D290 re ckeene 926.5 7.6 879.0 7.4 1,805.5 TS 
8034. 7718.8 6.4 735.0 6.2 151328 6.3 
35-39...... 673.0 D6 634.4 53 1,307.4 5.5 
40-44...... 660.1 5.4 619.1 Se 12792 53 
45-49...... 659.0 5.4 651.4 55 1,310.4 ae 
50254: -s2e" 585.7 4.8 601.7 Sal 1,187.4 4.9 
Bae scone Sail 4.3 544.9 4.6 1,072.0 4.5 
60-64...... 441.2 3.6 464.9 3.9 906.1 3.8 
65-69) see 345.9 2.9 367.6 Sel TBS: 3.0 
70-74...... Daihen Dal 285.5 2.4 536.6 DD 
(BOS Be ac 173.0 1.4 DA 1.8 384.1 1.6 
SO=S4-e ae 106.9 9 133.8 ital 240.7 1.0 
85-89...... 54.3 aS 66.4 6 120.7 5 
O04: ee 19.2 2. 27.3 aD. 46.5 pi 
Total 12,123.4 100.0 11,865.4 100.0 23,988.8 100.0 


Age Male 
000 is 

OS4 rk eee 1,561.6 11.6 

Se nage Bie 1,387.0 10.3 
10-14...... LEZ S1eS O35 
1S =19 oot 115251 8.6 
20=7A Stee 1,119.8 8.3 
DID en ba: 1,081.9 8.0 
30-34...... 961.3 YP? 
35= 39 cei 793.4 5.9 
40-44. ..... 691.0 5.1 
45-49...... 661.8 4.9 
50-54...... 649.4 4.8 
Bs ne 562.0 4.2 
60-64...... 491.3 3\57/ 
65-69...... 393.1 2.9 
70-74...... 294.6 Dep? 
715—-19.....- 197.3 15) 
80-84...... 121.1 9 
85-89...... 59.2 4 
OO Fee aie 2257 pe 
Total 13,451.9 100.0 


1980 


Female 


000 


1,482.4 
SANT) 
1,190.6 
1,110.0 
1,067.5 
1,031.3 
906.5 
Tes 
646.4 
632.7 
651.2 
591.8 
530.8 
443.4 
336.7 
241.0 
159.0 
77.6 
33.4 


13,201.5 


—_ 4 
NN 


Fhe One eee ne pare Seas Coe 
WaNonRONCDOIMOMH ROON 
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Table 4A. 3 (Concluded) 
ESTIMATED POPULATION OF CANADA 


(net immigration—75,000 per annum) 


vos 


’ 


’ 


~ 


v ws 


ee Oe On Oy Ol Clee) 
COORWNWUDORE KH NABRIO 
Ww 


NMOASDOWBDKWODHAAHOL 
SHANBSSRIBRNOINE RE 


wy 


URoOnnpiIMNwWHEObOO 


26,653.4 
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° 
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ag AAS Ey SR Ne ee NA Ba eo Ne eT 
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4 


344 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


Table 4A. 4 
ESTIMATED POPULATION OF CANADA 
(net immigration—100,000 per annum) 
1960 
Age Male Female Total 
000 WE 000 és 000 Vo 
Oe ee 1,081.1 2a 1,031.3 11.8 2,112.4 12.0 
3-0. ead 1,020.4 11.4 978.4 ate? 1,998.8 Lin3 
10-14...... 878.4 9.8 838.9 9.6 1,717.3 9.7 
IS=[9e ee cee 700.8 7.8 673.0 Ta 1,373.8 7.8 
DO=JAR cee 592.5 6.6 568.1 6.5 1,160.6 6.6 
25=29 0.5.8 605.4 6.8 584.7 6.7 1,190.1 6.7 
30-34...... 640.5 7.2 632.4 18 1,272.9 News 
B9=99 cca 582.5 6.5 600.6 6.9 1,183.1 6.7 
NeteNes 564.2 6.3 559.3 6.4 112379 6.4 
45-49...... 504.7 Sai 490.8 5.6 995.5 5.6 
50-54...... 433.7 4.9 411.1 4.7 844.8 4.8 
55=59 sos 358.5 4.0 343.3 3.9 701.8 4.0 
60-64...... 294.5 3.3 297.4 3.4 591.9 3.4 
65-69...... 237.8 2.7 246.6 2.8 484.4 Del, 
70-74...... 193.4 2D, 194.1 22 387.5 2,02 
Lato ceo 137.4 1.5 141.7 1.6 279.1 1.6 
80-84...... UBS 8 80.8 9 154.3 9 
85-89...... ILD? -3 32.4 4 59.6 $) 
90+ ...... 6.7 Al 10.3 Pt 17.0 il 
Total 8,933.2 100.0 8,715.2 100.0 17,648.4 100.0 
1965 
Age Male Female Total 
000 yA 000 % 000 Yo 
pee. ere 1,150.1 11.5 1,095.9 KL.2 2,246.0 11.3 
Da Oe acts 1,099.8 11.0 1,049.1 10.7 2,148.9 10.8 
10-14...... 1,039.3 10.4 995.7 10.2 2,035.0 10.3 
[S19 See 889.8 8.9 849.0 8.7 1,738.8 8.8 
20-24...... 718.3 ee: 687.4 7.0 1,405.7 el 
DELO is Neer 640.2 6.4 604.7 6.2 1,244.9 6.3 
30234 enter 653.3 6.5 620.8 6.3 1,274.1 6.4 
3539 Sires 660.2 6.6 653.3 6.7 31325 6.6 
40-44...... 606.3 6.0 616.4 6.3 272 6.2 
45-49...... 568.6 aif 563.3 5.8 1,131.9 527 
50-5S4...... 500.0 5.0 492.9 5.0 992.9 5.0 
Ssh asta 419.6 4.2 403.6 4.1 823.2 4.1 
60-64...... 335.4 333 334.3 3.4 669.7 3.4 
65-69...... 263.2 2.6 283.2 2.9 546.4 2.8 
70-74...... 199.9 2.0 220.0 De 419.9 Dal 
D5=-19s seee 148.7 1e5 159.3 1.6 308.0 1.6 
80-84...... 91.8 9 101.8 1.0 193.6 1.0 
85289 Ween ees SU, 4 44.4 5 82.1 4 
90+ ...... 9.8 51 14.4 sil 24.2 | 
Total 10,032.0 100.0 9,789.5 100.0 19,821.5 100.0 
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Table 4A. 4 (Continued) 
ESTIMATED POPULATION OF CANADA 


(net immigration—100,000 per annum) 


1970 
Age Male Female Total 
000 % 000 Us 000 i 

0-4 ...... 1,254.1 11.2 1,193.2 10.9 2,447.3 11.0 

oe 1,169.3 10.4 1,114.3 10.2 2,283.6 10.3 
10-14...... 1,118.6 10.0 1,066.7 9.8 2,185.3 9.9 
NSS19 Swan 1,050.7 9.4 1,006.0 9.2 2,056.7 9.3 
20-24...... 906.9 8.1 863.4 79 1,770.3 8.0 
D5 =29 ova Be 765.1 6.8 724.1 6.6 1,489.2 6.7 
30-34...... 689.5 6.2 641.2 5.9 1,330.7 6.0 
35339 56 vatt 674.4 6.0 642.3 5.9 1,316.7 6.0 
40-44...... 684.2 6.1 668.8 6.1 1,353.0 6.1 
45-49...... 611.1 35) 615.4 5.6 1,226.5 5.5 
50554. os a: 563.0 5.0 1565.2 bE 1,128.2 5.1 
592992 «vitae 480.1 4.3 484.3 4.4 964.4 4.4 
60-64...... 392.2 335 393.2 3.6 785.4 3.5 
65-69...... 299.8 7 318.9 2.9 618.7 2.8 
70-74...... 222.6 2.0 254.7 23 477.3 D2, 
MSHI). «aide 155.1 1.4 182.3 iF) 337.4 iD 
80-84...... 101.2 9 116.3 1.1 217.5 1.0 
85-89...... 48.4 4 Sie 35 105.6 a) 
90+ ....5. 14.2 sit 20.3 0 34.5 wp 
Total 11,200.5 100.0 10,927.8 100.0 22,128.3 100.0 

1975 
Age Male Female Total 
000 YE 000 We 000 WA 

0-4 ...... 1,411.8 11.3 1,341.1 11.0 TSP) 11.2 

Diep ea eine 1,273.9 10.2 1,212.1 10.0 2,486.0 10.0 
10-14...... 1,188.5 9.5 1,132.3 9.3 2,320.8 9.4 
15=19 eee 1,130.4 9.1 1,077.3 8.8 2,207.7 9.0 
20 DA ot ite 1,068.0 8.6 1,020.6 8.3 2,088.6 8.5 
D290 agi 953.5 7.6 900.2 7.4 1,853.7 ed 
30-34...... 813.4 6.5 761.0 6.3 1,574.4 6.4 
35=39)06- 710.1 5.7 663.4 5.4 1,373.5 5.6 
40-44...... 699.2 5.6 645.4 533 1,344.6 5.4 
45-49...... 688.7 a5. 5 673.8 SiS) 1,362.5 5.5 
50-54...... 604.9 4.8 617.3 5.1 122252 5.0 
S59 aac 540.7 4.3 555.6 4.6 1,096.3 4.4 
60-64...... 448.4 3.6 472.1 3.9 920.5 3.7 
65-69...... 350.3 2.8 373.0 hi 723.3 2.9 
70-74...... 5301 2.0 288.8 2.4 541.9 pp) 
15=ID se ee 174.0 1.4 2352 1.8 387.2 1.6 
80-84...... 107.2 9 134.6 He 241.8 1.0 
85-89...... 54.3 4 66.4 a 120.7 1D 
90 4b ches 19.2 a2 ie v2 46.5 2 
Total 12.489.6 100.0 12,175.5 100.0 24,665.1 100.0 
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Table 4A. 4 (Concluded) 
ESTIMATED POPULATION OF CANADA 


(net immigration—100,000 per annum) 


1980 
Age Male Female Total 
000 J 000 Ye 000 Vo 

O24) ecient 1,608.7 11.6 eS PATa 11.2 3,135.8 11.4 

DEAS eae: 1,431.8 10.3 1,360.4 10.0 2D 10.1 
10-14...... 1,293.6 9.3 1,230.4 9.0 2,524.0 9.2 
POT ee ices 1,183.3 8.5 1,143.0 8.4 2,326.3 8.4 
DEA i se 1,147.9 8.2 1,092.3 8.0 2,240.2 8.1 
D529 Fores as 1,114.3 8.0 1,057.6 7.8 PE GS 7.9 
30-34...... 1,001.3 ad 937.3 6.9 1,938.6 7.0 
S539 0. nae 834.0 6.0 783.1 5.8 1,617.1 5.9 
40-44...... 735.4 5.3 680.0 5.0 1,415.4 5.1 
45-49...... 704.0 Del 64.6 4.9 1,368.6 5.0 
50=54.. 5 5.0K 680.9 4.9 76.1 5.0 1,357.0 4.9 
S599 se os ae 581.2 4.2 608.1 4.5 1,189.3 4.3 
60-64...... 504.8 3.6 542.4 4.0 1,047.2 3.8 
65-69...... 400.2 2.9 451.7 33 851.9 Bal 
70-74...... 298.4 2.1 342.2 D5 640.6 233 
IE h Base 198.8 1.4 243.8 1.8 442.6 1.6 
80-84...... 121.8 9 160.6 1.2 282.4 1.0 
85=89 Oc ce 59.4 4 78.0 6 137.4 5 
90+ ...... DONT 4 33.4 p 56.1 2 
Total 13,922.5 100.0 13,612.1 100.0 27,534.6 100.0 
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Row 


Sean quaun— Z 


Units 


000 


OnPO900C 


Item 


Net immigration assumptiocs 


Labour force and armed|seryices 
Armed services 

Labour force 

Employed labour force + Total labour force 
Employed labour force 

Population 


Fed, & proy. govt. employment + Population. 

Fed. & proy. govt. employment 

Mun. govt. employment + Population 

Mun. goyt. employment 

Health employment = Population 

Health employment 

Employment in other community service 

Employment in education (Universities 
(Other 

Employment in ciy’n. govt. ard community 

service sector 


Employment in agr. and business 

Employment in agr. + employment in 
agr. and business 

Employment in agr. 

Employment in business 

Employment in govt. and community 
service sector 


G.D.P. per man in govt. and community service 


Average hours per week in agr. per man 
Average hours per year in agr. per man 
Productivity in agr. 

Output per man in agr. 

Average hours per week in business per man 
Average hours per year in business per man 
Productivity in business (2 

Productivity in business (3 /s 
Output per man in business (2.5% basis) 
Output per man in business (3.25% * basis) 


in govt. and community service 
nagr. 

n. business (2.50 basis) 

in business (3.25 basis) 

at factor cost (ex. rents)(2,.50 basis) 
. at factor cost (ex. rents)(3.25 basis) 
dential rents 

leventh hour adjustments” 

at factor cost (2.50 basis) 

at factor cost (3.25 basis) 


& 


Boe 2000 


9 
iS) 


Indirect taxes a) 
ee (3.25) 
at market prices (2, 50 basis) 
at market prices (3.25 basis) 
yments abroad of interest and 
dividends (incl. residual of 157.2 in 1955) 
G.N.P. at market prices (2.50 basis) 
é N.P. at market prices (3.25 basis) 


PROSPECTS 


COMPUTING PROGRAMME 
Gross National Product 


Operations 1955, 


.009439 
6x7 147.0, 

004366 
6x9. 68.0 


B+ 104124 
13+14+15 664.0 


5—16 4,664.0 
1752 


17x18) 817.0 
17—19 3,847.0 


24-16) 


14) O9L.8 

20 14,091.8 
33434435 18)566,7 
33434436 18,566.7 
$23.6 


37-39. 19,390.3 
38-4439. 19,390.3 


13% of 40 
13% of 41 
404-42 4 
41443 211962.8 


405.8 
444-46, 21,557.0 
45+46 21,557.0 


010316 
198.2 
004978 
95.7. 
01558 
299.4 
56.0 


258. 


937.0 
5,711.0 


.1309 
747.6 
4,963.4 


1057.0: 


2,820 
48.75 
2,542.0 
1.169 
2; pa 0 


1 ey B 
2.1760 
2.3407 
4,283.6 
4,607.7 


32,615.6 
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1965 1970 1975 1980 

75,000 100,000 50,000 75,000 100,000 $0,000 75,000 100,000 50,000 75,000 100,000 

7103.4 7,234:1| 7,826.5 8,034.8 8,243.3 8,733'5, 9102.5 9,312.1 9,681.0" 10,0547 10,428.6 
120 120 120 120 120 120 120 120 

6,983.4 7,114.1 7,706.5 7,914.8 8,123.3 88s 8.9025 9,192. 9.310 999347 10,308.6 
97 97 SH 97 97 97 97 97 

6,773.9 6,900.7 7,475.3 7,677.4 7,879.6 8. 355.1 8. 54 9916. oth, 2 9,636.6 9,999.3 

19,518 19,822 21,159 21,643 22,128 «23,314 «23,989 24.665 25,773 26,653 37,534 
010316 010316 010754 010754 010754 011193 O11193, 011193 011631 011631 .011631 
2013) 20415. 227.5 232.7 238.0 261.0. 268.5 276.1 310 320 

.004976 .004973 .005284 005281 .005276 .005590 .005586 005580 G0S898 003890 003883 
97.1 986 1118 143 116.7 130.3. 1340 137.6 152.0 157.0 162 

01561 01566 01724 01729 .01736 01890 .01896 01906 02056 02064-02077 
304.7 3104 364.8 374.2 384.1 440.6 454.8 470.1 529.9 550 572 
57.0 59.0 63.0 640 67.0 70.0 72.0 750/770 80) 83 
30.0 30.3 40.3 409 41.5 49.6 50.6 516 53.7 55.2 56.6 
261.0 2640 267.0 2720 277.0 2680 275.0 282.0» 278.0 © 287.0296 

951.1 966.8 1,074.4 1,098.1 1,124.3 1,219.5 1,254.9 1,292.4 1,390.6 1,439.2 1,489.6 

5,822.8 5,933.9 6,400.9 6,579.3 6,755.3 7,135.6 7,380.5 7,623.9 7,883.6 8,197.4 8,509.7 
1309 1309 11351135. 113510031003 41003-0897 08970897 

7620 776.7 726.5 747.0 ‘766.7 7157 740.0 764.7 «707.2, «735.0 ‘763.3 

5,060.8 5,157.2 56744 5,832.3 5,988.6 6,419.9 6,640.5 6,859.2 7,176.4 7,462.4 7,746.4 

LO7L1 1,086.8 1,194.4 1,218.1 1,244.3 1,339.5 1,374.9 1,412.4 1,510.6 1,559.2 1,609.2 
2,820 2,820 2,820 2820 2,820 2,820. «2,820 © 2,820 2,820. 2,820 

48.15 _ 48:75 4700 470 47.0 45.5 455 4515 43.75 43.75 

2,542.0 2,542.0 2,450.7 2,450.7 2,450.7 2,372.5 2,372.5 2,372.5 2,281.2 2,281.2 
1169 1169 1.355 1355 1.355 1.534.534.1534 17351735 

2971.6 2971.6 3,307 3,320.7 3,320.7 3,639.4 3,639.4 3,639.4 3,957.9 3,957.9 
375 3775 36.75 36.75 36.75 35.4 35.4 35. 34.3 34.3 

1,991.9 1,991.9 1,939.7 1,939.7 1,939.7 1,866.7 1,866.7 1\ 3662 1,809.4 1,809.4 

f 21760 24621 24621 24621 2.7856 2. 2.7856 3.1516 3.1516 

23407 2.7466 2.7466 «2.7466 3.2229 3.2229 3.7818 3.7818 

4283.6 4\719:5 4,719.5 4,719.5 5,138.8 3 138 8 5,138.8 5,635.6 5,635.6 

4,607.7 5,264.9 4 i : 5,945.4 6,762.3 6,762.3 

3,064.8 3,368.2 508, 3,983.0 4,396.9 4,539.1 

2,308.0 2412.4 x 2,783.0 2,909.1 3,019.9 

22)091.4  26,780.3 My 35,248.1 421055.1 43,655.6 

23,762.8 29,875.1 y 40,780.7 50,4630 52,383.5 

27,464.2 32,560.9 i 42014.1 49361.1 51,440.2 

2,135.6 35,655.7 1584, 47,546.7 57;769.0 60,168.1 

1140.0 1,278.0 i 1,677.0 1/910.0 1,990.0 

240.0 2600 x 180.0 80.0 80.0 

28,844.2 34,098.9 35,041. . i 43,8711 SLI9LL 53,124.6 

30/515.6 37,1937 38222.1 39/246.3 46,254.0 47,830.8 49.403,7 59}599.0 61,852.5 

3,749.7 4,432.9 4,555.3 4,677.4 5,339.8 5,921.7 5,703.2 6,654.8 6,906.1 

31965.7 418352 4968.9 S5)1020 6,013.0 6,218.0 6,422.4 7,454.8 7,747.9 8,040.8 

32'503,9 3815318 3915964 40/657.5 46,415.5 47,996.3 49/574.3 55,662.9 57,845.9 60,030.7 
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METHODS OF ESTIMATING THE INDUSTRIAL DISTRIBUTION 
OF THE EMPLOYED LABOUR FORCE, 1926 


IN THIS appendix we shall explain the methods by which the industrial 
distribution of the employed labour force from 1926 to date was estimated. 
This information is used at several points in this book and is shown in par- 
ticular in the table entitled “Gross Domestic Product per Man-hour in Can- 
ada, by Sectors, 1926-55” that comprises Appendix F. 


Conceptually the estimates are of the number of persons with jobs on 
the average throughout the year. The two main sources of information were 
Canadian Labour Force Estimates, 1931-1950, D.B.S. Reference Paper No. 
23, and The Labour Force, November 1945 to January 1955, D.B.S. Refer- 
ence Paper No. 58, together with subsequent monthly labour force bulletins. 
The information in the latter source derives from the sample surveys of the 
labour force conducted by D.B.S. since 1945, first on a quarterly and subse- 
quently on a monthly basis, and is in all respects the firmest data that we 
have. 


In using the published material, several problems were encountered: 
(a) Estimates in the published documents are for the period 1931 
to 1955 only so that estimates for the years 1926 to 1930 had to 
be developed; 


(b) For all years prior to 1946 it was necessary to estimate the dis- 
tribution of self-employed persons among industrial categories; 


(c) As the figures available in Reference Paper No. 23 pertain, for 
the period prior to 1946, to June 1, it was necessary to convert 
them into averages for the year. 

(d) As the industrial classification used in the source material differ- 


ed from that in which we were interested, it was necessary to 
effect a reclassification of published estimates in some cases. 


The methods followed in dealing with these problems are now described 
in some detail. 


Adjustments to the Data for the Period 1931-45 


For the period 1931 to 1945 inclusive, the material in Reference Paper 
No. 23 was utilized and subjected to the following adjustments: 


(a) The allocation of the self-employed among the various sectors. 
In the reference paper, the figures for persons with jobs in agri- 
culture include the self-employed, but a total of self-employed 
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is available only for the whole of the rest of the economy. This 
total has been allocated among the non-agricultural sectors of 
the economy on the basis of the average percentage of self-em- 
ployed in each sector in the postwar period. 


(b) The conversion of June 1 estimates to averages for the year. The 
monthly indexes of employment prepared in the Employment 
Section of the Labour and Prices Division of D.B.S. were used 
in making this conversion. For each year and for each sector, 
the ratio of the average index of employment for the year to the 
June index was calculated and multiplied by the June 1 employ- 
ment estimate to obtain an estimate of the average employment 
for the sector in the given year. 


Unfortunately, indexes of employment were not available for 
all sectors; they were not available for the agricultural, the hunt- 
ing, forestry, fishing and trapping, or the finance, insurance and 
real estate industries. For these sectors the factor by which to 
convert a June 1 figure to a yearly average was taken as the 
average value of this conversion factor in the postwar experience 
as recorded in the labour force surveys. 


Estimates for the Period 1926 to 1930 


It was possible to carry some of the estimates for 1931 back to 1926 by 
utilizing D.B.S. employment indexes. It was possible to do this for the min- 
ing, public utilities, manufacturing, construction, and trade industries. The 
agricultural figures were obtained from an unpublished document prepared 
in one of the government departments. The figures for finance, insurance 
and real estate were obtained by utilizing figures from the 1921 and 1931 
censuses as benchmarks. The straight-line interpolations of these were linked 
to the previous estimates for 1931. As the employment in this sector is rela- 
tively small, this rather crude method may perhaps be excused. For hunting, 
forestry, fishing and trapping, information on employment in forestry and 
fishing separately was obtained for the years 1926 to 1931 from data pub- 
lished by the Department of Northern Affairs in Forest Products Statistics 
and from the 1943 Canada Year Book, respectively. These data were to- 
talled and converted into an index based on the year 1931, and the index 
was used to carry the original 1931 index back to 1926. 


Adjustments of All Data to the Commission’s Industrial Classification. 


In all years an adjustment of the allocation of the labour force in the 
source material to the allocation implied by the definitions of sectors adopted 
for this study had to be made. This involved the division of public utilities 
into electric light and power on the one hand and other public utilities on the 
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other hand; the division of the services industries into government and com- 
munity services on the one hand and business, personal and recreational 
services on the other hand; and the division of the manufacturing sector into 
primary manufacturing and secondary manufacturing. In the public utilities 
sector, information was obtained from D.B.S. on the ratio of employment in 
electric light and power utilities to total public utilities for some years. This 
ratio was applied to the estimate of employment in all public utilities for the 
years for which the ratio was available to yield an estimate of employment 
in electric light and power utilities for those years. Estimates for intervening 
years were obtained as follows: the figures resulting from a straight-line 
interpolation of the employment estimates were put in appropriate index 
number form and then divided into a D.B.S. index of employment in all 
public utilities and the quotient multiplied into the figures obtained from 
the linear interpolation. The estimates of employment in other public utili- 
ties were obtained by subtracting the figures for employment in electric light 
and power obtained above from the total for all utilities. 


The division of the services industries involved more detailed estimating 
procedures. Broadly speaking, the method was the following: an estimate of 
employment in the total services group for all years from 1926 to date was 
made by the procedures outlined above; estimates for the government and 
community services portion were then made for each year and subtracted 
from the total to yield an estimate in the private services sector as a residual. 
The estimates of employment in the government and community services 
fields involved separate estimates of employment in the field of health, in 
universities, publicly controlled schools, other schools, religious activities, 
miscellaneous other community services, municipal governments, provincial 
governments and the federal government (the government sector was defined 
so as to include the Post Office, but not the C.B.C. and generally speaking, 
not any Crown corporations). 


Figures of employment in the field of health were obtained from D.B.S. 
and adjusted to the levels shown in the censuses of 1931, 1941 and 1951. 


Employment at universities was estimated by adding to the recorded 
counts of teachers an estimate of the number of employees not engaged in 
teaching—taken as one and one-half times the number of teachers. 


Employment in publicly controlled schools for each year was taken to 
be the known number of full-time teachers plus an estimate of non-teaching 
employees. Employment connected with other schools was obtained for some 
years from D.B.S. estimates and for other years by interpolation. Through- 
out the field of education, estimates obtained in the way described yielded 
results in census years close to the census figures and, thus, the level of the 
figures in the entire series was adjusted so that the series would coincide with 
the census figures in the census years. 
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Figures of employment in religious activities and in other miscellaneous 
community services were obtained from the censuses for census years and 
were obtained by interpolation for the intervening years. 


Employees of municipal governments were estimated separately, using 
our definition of the government sector which corresponds with that used in 
the National Accounts. 


Figures are available of the number of municipal employees in the larger 
centres in Canada and in about 110 centres with populations ranging from 
1,000 to 100,000. These centres were broken up into five size-groups and the 
ratio of population to municipal employment was computed for each group. 
This ratio was then applied to the total population in municipalities in each 
size-group as reported in the 1951 census and thus the total municipal em- 
ployment in 1953—on the basis of the 1951 population—was computed. 
All the figures for municipal employment include an estimate of the number 
of full-time employees of municipalities with populations under 1,000. The 
number of municipal employees for other years was estimated from this base 
using total wage and salary payments by municipal governments divided by 
the estimated average per capita income of municipal employees. On this 
basis, it was possible to project the figure back to 1926. The figures thus 
estimated were compared in the census years with the figures reported in the 
census and they were found to be in close agreement. Consequently, the cen- 
sus figures were taken for 1931, 1941 and 1951 and the numbers were inter- 
polated between these years on the basis of the direct estimate as described 
above. 


The numbers of employees in provincial governments and the federal 
government in census years were taken from the censuses (with minor ad- 
justments). For the intervening years use was made of detailed estimates de- 
rived especially for the purpose from a variety of sources, including payroll 
data.? 


The definitions of primary and secondary manufacturing adopted in this 
study are apparently peculiar to the Commission. However, the employment 
figures in the annual census of industry can be classified according to our 
definitions of primary and secondary manufacturing. The relative sizes of 
the employed labour forces in these two sectors were calculated from these 
census data and applied to our estimate of the employed labour force in man- 
ufacturing as a whole to obtain the separate estimates of employment in 
primary and secondary manufacturing. 


1The detailed estimates were also produced for census years and for those years were found to be 
substantially higher than the census figures. There is no immediately obvious explanation for the dis- 
crepancy; possibly some groups of persons on government payrolls are not always so classified in census 
enumeration. However, since other data on the labour force corresponded closely to census figures, we 
were obliged, in order to avoid double counting, to fix the government employment estimates to cor- 
respond with the levels shown in the census years. For the inter-census years the interpolated values of the 
ratios of the census figures to our estimates were applied to our estimates to yield the figures we have 
used. The result clearly is not wholly satisfactory. 
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METHODS OF ESTIMATING AVERAGE HOURS WORKED 
PER WEEK PER MAN 


IT HAS BEEN stated in the text, but must be repeated here, that data on 
hours worked are scarce. The situation in Canada in this respect is not differ- 
ent from that in other countries. Reliable figures on hours worked are both 
difficult and expensive to collect because the raw material is scanty and 
difficult to interpret. The estimates provided in this study are, of necessity, 
weak; it is hoped, however, that they may indicate trends if not absolute 
values. We have had to utilize some unpublished material worked up from 
primary sources (chiefly, information published in the Labour Gazette and 
derived from small monthly samples of wage earners taken by the Depart- 
ment of Labour) in one of the departments of the government and unfor- 
tunately it is not possible to give full details of the sources and methods 
underlying this material. 


The unpublished series on which we have drawn pertain mostly to the 
period 1926 to 1930; material for the period 1945 to 1955 has been taken 
largely from publications of the Employment Section of the Labour and 
Prices Division of D.B.S. We have found it impossible to provide estimates 
for non-agricultural industries for the years 1931 to 1944 inclusive. 


Ll. Agriculture 


Figures on average weekly hours worked in agriculture have been ob- 
tained from the unpublished material referred to above. For the period 1926 
to 1941, the estimates were produced in the following way: separate esti- 
mates of employment of family workers and hired labourers on farms were 
produced for June 1 of each year. From these, monthly estimates were pro- 
duced using a seasonal index computed from postwar data. The monthly 
estimates were then averaged to get average annual employment of family 
workers and hired workers. It was then assumed that family workers worked 
an average of 300 days of 1112 hours each in 1926 and gradually reduced 
their working times to 290 days of 10 hours each by 1946. It was further 
assumed that hired workers worked an average of 260 days of 10% hours 
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each in 1926 and gradually reduced their working times to 250 days of 10 
hours each by 1946. The average hours worked per year per man implied in 
these assumptions were combined in a weighted average using the estimates 
of average annual employment of family workers and hired labourers as 
weights to produce the figures of average hours worked per year per man 
in agriculture from 1926 to 1945. 


For the period following 1945, results of the labour force survey could 
be used. In this survey, which was first conducted on a quarterly basis and 
later on a monthly basis, information was collected on average hours worked 
per week in agriculture. 


Since 1953 when the labour force survey was first conducted monthly, 
12 observations on hours worked and employment in agriculture are used 
directly to obtain average annual hours worked per man. Prior to 1953, 
while the survey was on a quarterly basis, average weekly hours and esti- 
mates of employment obtained from the survey were moved by the use of 
D.B.S. index numbers, hours worked and employment to yield estimates of 
hours worked in the last week of each month and employment at the end 
of each month in each year. A weighted average of these figures yielded the 
estimates of average annual hours worked per man in agriculture for the 
years 1946 to 1952 inclusive. 


2. Resources Industries 
In this study, resources industries are taken to comprise: 
(a) Forestry, fishing, hunting and trapping 
(b) Mining 
(c) Electric light and power 


(a) Forestry, Fishing, Hunting and Trapping 


The data available here, which were derived originally from sample 
surveys conducted by the Department of Labour, pertain only to logging 
and are exceedingly hard to interpret. On the basis of conversations with 
persons representing industries in this group, we gained the impression that 
the average hours worked had probably not changed a great deal in this field 
and that a figure of 54 hours per week might be a fair guess. 


(b) Mining 


For the period 1926 to 1930, we have used the unpublished estimates 
referred to before (after some technical adjustments). For the period 1945 
to date, we have used the D.B.S. series on average hours worked: per week 
in mining. 
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(c) Electric Light and Power 


For the early years 1926 to 1930, the unpublished series was again ac- 
cepted. For the years 1945 to 1955, the estimate was based on figures for 
1947 to 1952 derived from the annual reports on wage rates and hours of 
labour published by the Department of Labour and extrapolated to cover 
the whole period by the use of the movements in the series of average hours 
worked in manufacturing discussed below. 


3. Manufacturing 


In the early period 1926 to 1930, figures for average hours worked in 
the manufacturing sector as a whole were obtained from the unpublished 
material. In the postwar period from 1945 to date, the many D.B.S. series 
on average hours worked per week in a great variety of manufacturing indus- 
tries were combined to produce estimates of average hours worked in the 
primary manufacturing group and in the secondary manufacturing group 
separately. These two series were then combined in a weighted average, 
using average annual employment figures as weights to yield the series of 
average hours worked in manufacturing as a whole for the postwar period. 
This series differs very slightly from the series of manufacturing as a whole 
published by D.B.S., because of slight differences in the weighting of com- 
ponent series. 


4, Transportation, Storage and Communication 


In the absence of information more directly relating to this sector, we 
decided to represent the average hours worked per year in this sector 
throughout the whole period by the figures for average annual hours worked 
per man in the manufacturing sector. 


5. Trade, Finance, Services and Construction 
(a) Construction 

For the early years, the information was taken from the unpublished 
material; in the later years, the D.B.S. index for construction was used. 


(b) Other Public Utilities 


Average weekly hours worked per man in this sub-sector were taken to 
be the same as the average weekly hours worked per man in electric light 
and power utilities. 


(c) Trade 


Absolutely no direct information was available. In the United States 
figures there is some evidence that hours worked in retail trade and in manu- 
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facturing moved together. We have represented the average weekly hours 
worked per man in trade by the corresponding figures for manufacturing. 


(d) Finance, Insurance and Real Estate 


Again, no direct information was available. On the basis of very limited 
information from old issues of the Labour Gazette, we made the assumption 
that in the early period the figure of 44 hours and in the later period the 
figure of 39 hours could be taken as tolerably representative. These figures 
correspond to an 8-hour day in a 542 day weck in the old period, and 
roughly to an 8-hour day in a 5-day week in the later period. 


(e) Private Services 


For the period 1926 to 1930, average hours worked per week per man 
in this sector have been represented by a series pertaining to the workers in 
the laundries derived from the unpublished material. In the postwar period, 
the figures are represented by the D.B.S. series pertaining to laundries and 
restaurants, which, incidentally, is similar both in level and movement to a 
corresponding United States series covering a larger segment of the services 
industry. 


6. Total Industry and Total Business 


The figures for average weekly hours worked per man “in industry” 
(the whole economy except the government and community services sector) 
and “in business” (industry apart from agriculture) were computed as 
weighted averages of the component series, the weights being persons with 
jobs (see Appendix F). 


L 
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THE DIVERGENCE BETWEEN DEFLATED GROSS NATIONAL 
EXPENDITURE AND THE GROSS DOMESTIC PRODUCT 
VOLUME SERIES 1926 TO 1955 


I. Introduction and Summary 


The G.D.P. volume series, as described in Appendix E, is derived from 
indicators similar to the published Index of Industrial Production. These 
indicators attempt to measure changes in physical volume. They are weighted 
by the share of G.D.P. at factor cost of each industry in 1949. Hence each 
of the series can be multiplied by its 1949 weights, and the results added, 
so as to show the movement of the physical volume of output (G.D.P. at 
factor cost, henceforth G.D.P.) in terms of 1949 dollars. 


The Gross National Expenditure (G.N.E.), on the other hand, is a series 
which shows in current dollars the expenditure on or the “sales” of each 
type of final output. This expenditure series is equal in total to the G.N.P., 
which in turn shows the total income from producing the physical volume 
of output measured by the G.D.P. at market prices.t To produce a com- 
panion series to the G.D.P., showing from another source the flow of output 
and income of the economy, it would be appropriate to show the G.N.P. in 
constant dollars. But the G.N.P., being an income series, cannot be easily 
deflated— indeed it is difficult to say what would be meant by deflated in- 
come. This difficulty is overcome in practice by deflating the G.N.E., that is, 
by showing what the expenditures on (or sales of) final products would be 
if these products were valued in 1949 (or 1935-39) prices. Since the current- 
dollar G.N.E. is equal to the current-dollar G.N.P., and since the G.N.P. is 
the income from producing the national physical output (which we refer to 
as G.D.P.) it should follow that the deflated G.N.E. and the G.D.P. would 
show the same movement over time. 


This they do, but not exactly. It is the purpose of this Appendix to ex- 
plore reasons for their divergence, the extent of which is shown in Table 


1Subject to one or two minor adjustments. 
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5D. 1, column 1. These figures show the proportion that the G.D.P. volume 
series is of the G.N.E. excluding indirect taxes and net foreign dividends and 
converted into 1949 prices. (See Section VI(1) for detail of our adjustment 
of the G.N.E.) It should be observed that there is an average of 13% dif- 
ference between the two series in the late 1920’s. This difference gradually 
reduces as we approach 1949 when the two series were anchored together 
(the small difference between the two in 1949 being due to an inventory 
valuation adjustment). This gradual narrowing of the gap is indicative of 
the more rapid rise of the G.N.E. series than of the G.D.P. (It will be noticed 
that since 1949 the two series move at about the same rate of growth. In 
addition to the long-run difference between the two rates of growth, there is 
also to be observed a larger difference in the period 1931 to 1934.) 


Table 5D. 1 
G.D.P. as % of Indirect taxes 
deflated as % of current-dollar 
G.N.E. at factor cost G.D.P. at factor cost 
1926. 2a eee 175:5 12.6 
1.927 ces Aa oes 13S 122 
1928 ee ee TASES 1250 
1929.5 eter te 110.3 12.0 
1930: 2.0. eee 113.6 11.4 
LOS Tee aa eee 98S 13a 
RSE Wee. Lala pel Si alee, 15.4 
19330. Cee eee I/D 16.6 
LOS Are tree 34 Lye, 
LOS Siete cree ies 14.8 
193. Gat eee 111.6 15.4 
1937 2a eee 108.6 14.4 
LOSS ee tree IE 109.2 12 
1.930) Ness ol ee ee 107.0 14.0 
1940 5 ae ee 105.8 Sip? 
| HO 226) ye EAE 107.1 1357 
LOAD ae oes 104.9 Wiley? 
[9A Sie ere eee ne. 103.6 10.9 
VOAA ee Ae ce 106.1 10.1 
POAS TNE Ol be 100.5 9.1 
194655 ee 95.3 11.5 
LOA I ee et Ree 96.3 12.9 
OAS Ss pee eee 97.5 12.6 
LOGO keene 98.9 1222 
LOS O nee See 97.2 1222, 
19OS5itp. ie. Foe 98.8 12.8 
NS) 5D aiden te ote 101.1 13.0 
LOS SNe eed 101.0 13.3 
LOS 4 ee ae Beet 101.2 18S 
LOSS ieee eee 100.4 13.4 


It is suggested above that the deflated G.N.E. is not the counterpart of 
the G.D.P., though the G.N.P. is. What is the difference between Expendi- 
ture and Product? 
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In the first place, we have estimated that the G.D.P. is at “factor-cost”. 
The weights show the importance of each industry’s output in 1949 before 
that output is loaded with indirect taxes (less subsidies in the case of agri- 
culture, coal mining and a few other industries). The annual indicators of 
change in physical output do not pretend to show changes in the govern- 
ment’s fiscal policy, which are largely responsible for the periodic change of 
the percentage load of indirect taxation. Our G.D.P. series is thus, at factor- 
cost, exclusive of these fairly autonomous tax changes. Hence, it is neces- 
sary to deduct indirect taxes from the deflated G.N.E. if it is to be compared 
with the G.D.P. Our method and some of the consequences of doing this are 
discussed in Section VI below. 


In the second place, the G.N.E. measures all expenditures in Canada on 
goods available for sale here. But since many of those goods are not pro- 
duced here, they are not registered in the G.D.P. physical volume series 
(though the value of services used to haul, insure, develop and distribute 
them are to be found in the G.D.P.). Therefore, the G.N.E. is calculated by 
totalling all expenditures in a year on all types of final output and subtracting 
the imports of the year. This handling of imports raises some problems which 
are briefly discussed in Section VII. 


In the third place, although the G.N.E. is equal to the G.N.P., both differ 
from the G.D.P. in that the latter is domestic product—while the G.N.P. is 
national product, meaning the income from production, wherever it is, that 
accrues to Canadian nationals, less the income from Canadian production 
that accrues to foreign owners and creditors of Canadian productive estab- 
lishments. Hence, before the G.N.E. can be compared with the G.D.P. it is 
necessary to subtract from the former the net income paid to foreigners 
(i.e. net of dividends and interest paid by foreign enterprise to Canadian 
share and bondhoiders). 


Finally, a negative point. It might be thought that depreciation would pro- 
vide a source of differentiation between G.N.P. and G.D.P. This is not so. 
All measures here are inclusive of depreciation: Gross Domestic Product, 
Gross National Expenditure, and Gross National Product. 


In what follows, we will use the word bias. This is a more or less tech- 
nical word, and as such is free from implication of deliberate or conscious 
distortion. Rather, it refers to tendencies or forces which induce measures 
of economic change to rise more rapidly than other measures of the same 
thing. A volume indicator, method, or formula which is consistently higher 
than another has an upward bias; the lower of the two methods has a down- 
ward bias. 


To be biased is a serious charge, but it is inevitable. It is inevitable be- 
cause our problem in any constant-dollar series is to add together the physical 
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volume of unlike things: apples, trucks, roads, haircuts and pulp. This addi- 
tion can only be accomplished if each separate volume series is weighted by 
prices or values, and the bias is introduced as soon as we decide that we will 
not use current dollars (because they confuse the picture by bringing in the 
changing price level) but the dollars of a particular year. Then, whatever 
year we choose will be alien to the other years in the series. The use of a 
particular year introduces a bias. 


Let us anticipate the discussion below. We will find that the use of early 
year weights in quantity series introduces an upward bias, and the use of 
recent year weights introduces a downward bias—it minimizes the growth 
that has taken place. In a historical discussion, which is the best to use? 
Simon Kuznets, discussing a similar problem in his Income and Wealth of 
the United States, Trend and Structure, page 46 writes: 


“But while the use of a recent year as base results in a smaller 
rate of growth than the use of an initial or earlier year,... and ina 
sense imparts a downward bias to the estimates, I am inclined to 
argue that it is not a genuine bias. The less than threefold rise in the 
national product valued in 1929 prices . . . reflects the lower rela- 
tive valuation assigned in 1929 to a unit of A compared with a unit 
of B. But all measures of growth in a sense reflect observations of a 
current generation looking into the past. We are interested in observ- 
ing the past of historical developments as it leads from the past to 
the present, and a series that values the past as leading up to the 
present, values it, therefore, in terms of the present. We may be 
interested in the 1869 national product at its own current valua- 
tion, and in its components as reflected in the then current structure. 
But it does not make sense to talk of the 1929 product in 1869 
prices, because 1929 was not within the framework of the 1869 
generation in the sense in which 1869 was in the framework of the 
present generation. In other words, I would be inclined to view all 
measures of the past, when a comparable series is wanted, as oriented 
toward the present; and to use the present as the base for price 
valuation, accepting the implication that the magnitude of growth, 
the length of the path traversed would thus seem shorter to me as a 
member of the present generation than it might to my predecessor 
of 1869 were he to be resurrected and acquainted with what has 
happened while retaining the value scale of 1869.” 


The following table summarizes our conclusions about this and other 
types of bias. On turning to the sections referred to, the reader will frequently 
discover that there are offsetting sources of bias; the table however merely 
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Kuznets’ remarks are directed to suggesting that the weighting bias he 
discusses is of a different kind from the biases which arise from choices of 
formulae or the omission of new products. We have not maintained this dis- 
tinction, however, since we are merely attempting to discover which of two 
ways of measuring the output of the Canadian economy would be expected 
to grow the faster. We are not yet in a position to take Kuznets’ detached 
attitude and to discuss which bias we would prefer; the reader will observe 
in the following table that we are not yet sure which biases affect our work, 
and which merely do so potentially. 


We have omitted entirely from discussion in this appendix our own 
appraisal of our success in matching the G.D.P. weights with the output 
indicators. The data for this appraisal are available in the detailed lists of 
sources in Appendix E. But to test the biases by using different weighting 
patterns, or to test our matching of weights and indicators by trying alter- 
native combinations, would occupy more time and resources than we could 
command. It is not impossible, however, that much of the subsequent dis- 
cussion of biases is less important for an understandiag of the discrepancy 
between the two methods of measuring real output than would be an analysis 
of our use of particular indicators to carry the 1949 G.D.P. weights of par- 
ticular industries. 


SUMMARY 
Section Source of Effect on 
divergence G.D.P. at factor Deflated G.N.E. 
cost at factor cost 
II Use of “oross”indicators — Bias down Not applicable 
(weak) 
Weighting pattern: 
Il 1949 values Bias down Not applicable 
1935-39 values Bias up Not applicable 
VII 1935-39 prices Not applicable Bias up 
IV New products Bias down Bias down 
(very weak) (very weak) 
V Quality changes Bias down Bias down 
(weak) 
VI Changing burden of None Bias up 
indirect taxes 
Vit Import prices decline Not applicable | Uncertain 


We must emphasize that the table merely summarizes our opinion of the 
most important and strongest sources of technical bias. The offsetting forces 
also at work are discussed in the following pages. Since we are most con- 
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cerned with the difference between the two series that appear in the 1930’s, 
we have given less attention to the characteristics of the G.N.E. and the 
G.D.P. since 1949 (for example, a more complete discussion would contain 
an analysis of the 1949 internal weights that are used in the deflated G.N.E. 
and in the unpublished revised real output measurements since 1949). 


Il. Use of “Gross” Indicators in the G.D.P. Volume Series (Neglect of 
Changing Quantity of Input per Unit of Output) 


In the discussion of the Index of Industrial Production (D.B.S. Reference 
Paper 34, pp. 13-14), it is shown that, for industries where both measures 
have been available, gross series have risen either more or less rapidly than 
net. However, the examples and graphs suggest that usually the net rate of 
growth is greater than the gross rate. In industries which are less self- 
sufficient than formerly (such as agriculture, resource industries and perhaps 
the service industries) the gross measure rises more rapidly. But industries 
which are achieving increasing economy in the use of inputs usually show 
a gross measurement rising more slowly than a net series. Since we believe 
the latter industries are predominant in Canada, and since, as will be seen 
in the next appendix, we were forced to use many gross measurements in 
compiling the G.D.P., we conclude that this may be a contributing factor 
to the slower increase of our G.D.P. than of the deflated G.N.E. 


However, it is shown that a finer division of the measurements for specific 
industries into measurement for each of its products reduces this bias down- 
ward of gross indicators. Now the G.D.P. division was uniformly fine 
from 1935 to 1955, when the greatest discrepancy builds up. In 1926-35 
the cumulation of differences between the two series is not apparently so 
large, yet the product division is much cruder, and the use of gross series 
much heavier. Therefore, it is not certain that the observed downward bias 
in the G.D.P. series has been reinforced by the use of gross series, since 
the discrepancy between G.N.E. and G.D.P. does not increase with the 
grossness (or aggregativeness) of the indicators. 


Ill. Weights and Formulae 


The over-all formula used in the G.D.P. series is basically an arithmetic 
average of relatives. However, the indexes used, which are also part of the 
published Index of Industrial Production, are calculated by an aggregative 
formula, and we have made some use of the early D.B.S. Index of Manu- 
facturing Production, produced by A. Cohen, who used a geometric average 
of relatives. These three methods can be reduced to two, since relative 
formulae can also be expressed algebraically as aggregative formulae. 
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Irving Fisher in his The Making of Index Numbers, showed by a series 
of elaborate tests that arithmetic formulae such as the average of relatives 
and the aggregative mentioned above are biased upward, whereas, as far as 
formulae are concerned, the geometric average of relatives method gives a 
lower final index number. For example, if two commodities of equal weight 
have increased in quantity by 120% and 150% respectively, the arithmetic 
average of these relatives would be 135, but the geometric average only 
134.1. The arithmetic average invariably is higher than the geometric average 
of the same numbers or relatives. 


To the extent, therefore, that the formulae used have produced an up- 
ward or downward tendency in the G.D.P. series, we may conclude that the 
predominant use of arithmetic formulae gives the series some upward 
formula bias which is probably partly offset by the use of the geometric 
formulae for two sectors of the economy in the period 1926-35. This formula 
effect, however, is of minor quantitative importance in comparison with the 
effect on the growth of an index-number series of the choice of a particular 
year as base. The quotation from Simon Kuznets in Section I of this appendix 
refers to downward bias arising from using early-year weights (although he 
argues, contrary to our usage, that this is not a genuine or technical bias at 
all). We turn now to the question of the effect of the choice of year for the 
series’ weighting pattern. 


As discussed on previous pages, the main weighting pattern of the G.D.P. 
series is that of the 1949 G.D.P. at factor cost. In other words, 1949 value 
weights are used. The revised unpublished volume indexes to which we have 
had access also have 1949 internal weights. However, many of the G.D.P. 
indicators have been taken more or less directly from the Index of Indus- 
trial Production which employs 1935-39 prices as weights. Furthermore, in 
early years for manufacturing Cohen employed 1926 value-added weights 
for the manufacturing indexes which we have used to carry our manufac- 
turing G.D.P. back to 1926. 


In aggregate, therefore, the G.D.P. series is based upon 1949 weights, 
but, in detail, earlier 1935 and even 1926 relative prices are influential. 


What is the probable effect of this mixed weighting pattern? In Section I 
of this appendix we have discussed theoretically the belief that recent weights 
used in qauntity index formulae reduce the over-all rate of growth of the 
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index compared with the rate that would be observed if earlier weights were 
used. This, we said, is because the use of early-year weights emphasizes new 
products that have high prices or unit values in the initial period. Such 
weights also overemphasize the growth of the economy relative to the growth 
shown by a recently-weighted series by neglecting the fall in unit values of 
new products gaining larger sales. The stronger this inverse correlation of 
quantity and price over time, the greater the emphasis on growing industries 
in early-year weighted series. By the same token, recent weights give less 
emphasis to growing industries. 


There has been no opportunity to test by comparison the net effect of the 
final weighting pattern of the total G.D.P. calculations. It is clear that recent 
weights are predominant (especially in manufacturing) for relatively large 
industrial aggregates. It is doubtful that these industries are so inclusive as 
to contain within themselves strong weighting offsets to the downward bias 
of a recent weighting system. The fairly fine division of industries within 
manufacturing and mining, for which individual 1949 weights are used, tends 
to assign recent, low, prices to most new manufactured products, even though 
many manufacturing indicators are internally weighted at 1935-39 prices. 


A rough evaluation of these forces then would suggest that since 1949 
weights predominate, the G.D.P. series is probably biased downwards, or 
at most is roughly balanced between upward and downward biases so far as 
weighting effects are concerned. 


IV. New Products 


If new products are not in existence in the early period, they may fail 
to be represented at all in volume indexes, which consequently understate 
the volume of output in recent periods giving a downward bias. 


The use of fine detail as indicators for the D.B.S. volume indexes and 
the use of industry value weights for recent period make it unlikely that this 
particular source of downward bias is present. The use of a small weight, 
such as those for primary plastics or oil pipelines in 1949, is not serious 
as long as the indicator covers the whole range of output. 


The danger of, for a while, missing new products may actually be 
stronger with the G.N.E. 


V. Quality Change 


Is the deflated G.N.E. likely to show bias because of quality change in 
the products measured? Constant-dollar series are likely to understate growth, 
if quality improvements are neglected in the price indexes used to deflate the 
current expenditure, but physical volume series, also, may fail to show 
changes in quality. 
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1. The deflation of consumption Outlays is carried out so as to avoid this 
sort of bias. (See the National Accounts, 1926-1950, p. 125.) Many of to- 
day’s durable goods are superior to those of 20 years ago, because of a shift 
of consumers’ purchases to higher quality (and probably relatively dearer) 
goods at the expense of goods of cheaper materials or finish. Care is taken 
to make proper allowance for this by deflation by price indexes for each of 
many kinds of consumer outlay. Whatever bias does remain may in fact be 
present to an even greater extent in the G.D.P. volume indexes for the in- 
dustries making the same consumption products because of failure to reflect 
changes in content of output. In other words, as far as consumption goods 
are concerned, the G.D.P. will have the greater downward bias because the 
detail of final product coverage is not so fine. The same is true for imports 
and for exports. 


2. Ina different sense, however, all goods available are of a higher quality 
than was known or available 20 years ago. It is almost impossible for either 
G.N.E. or G.N.P. to deal with this type of change, which characterizes all 
types of goods and services. For example, in the case of capital goods, there 
is a heavy preponderance of the use of wholesale building-material price 
indexes and labour wage rates in deflating construction and machinery out- 
lays. No other price index can be used, since the “good” to be studied did 
not exist in its present form in early years, and therefore had no price. That 
is (with a possible exception in the case of residential housing) investment 
outlays on structures, plant, and equipment are deflated by the price change 
of their inputs. The probable consequence of this procedure is to neglect the 
increased economy or productivity associated with the use of these inputs in 
producing capital goods. This neglect has an effect similar to that of neglect- 
ing the quality improvement of consumer goods; it may lead to deflated 
series that understate the increase in “output” of such goods. To an even 
greater extent, this quality bias will also be present in the G.D.P. index 
number approach. The quantity indicators may fail to pick up improvements 
in the quality of the product. 


Hence, it might be concluded here that with respect to quality changes: 


(a) the deflated G.N.E. may be biased slightly downward (so that 
the series does not grow as fast as it would if it adequately 
took account of quality improvements), 


(b) the G.D.P. may be biased even farther in the same direction. 


However, these conclusions depend upon the products of new or im- 
proved quality being eventually worked into the G.N.E. or the G.D.P. with 
weights indicative of their eventual or long-run value. New products, it has 
been pointed out to us, are often introduced in the G.D.P. or the G.N.E. 
at their high initial prices. In this case, the G.D.P. will be biased upward 
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(by the “Kuznets effect” described in Section I); and the G.N.E. may have 
the same bias if the quality-adjusted price index is not introduced simul- 
taneously with the quality change. 


To the extent that the above arguments are correct, quality-change bias 
may account for part of the observed discrepancy between total G.D.P. and 
G.N.E., but we cannot be sure this bias will produce a faster growth of 
tievGNcE; 


VI. Indirect Taxes 


The G.D.P. series is intended to measure output at factor cost, is based 
upon factor cost weights, and is therefore conceptually independent of the 
changing burden of indirect taxes. The deflated G.N.E., on the other hand, 
is calculated by dividing final expenditures, including all indirect taxes, by 
the appropriate price indexes. In this section we will investigate whether 
part of the difference observable between the G.D.P. and the G.N.E. is 
to be attributed to the presence of indirect taxes in the G.N.E. and their 
absence in the G.D.P. 


Before commencing the investigation, we must remind the reader that 
the 1949 level of the G.D.P. was adjusted to approximate equality with the 
G.N.E. at factor cost, before making the comparison of rates of growth. 
(We say approximate, because the 1949 G.N.E. at factor cost still differs 
from the G.D.P. at factor cost by the amount of the inventory valuation 
adjustment.) Hence, any difference in level between the two series in 1949 
is not simply a matter of indirect taxes being included in one measure and 
excluded from the other. 


It is probable, however, that the treatment of indirect taxes has had 
an effect on the movement of each series and that differences in treatment 
are related to the divergence between their rates of growth. Sales taxes and 
tariffs are for the most part added by businessmen to the selling price of 
final goods. Therefore price indexes that are used to measure changes in 
the prices and to deflate the values of such final goods are also affected by 
changes in tax rates. However, in Table 5D. 1, the G.N.E. at factor cost was 
derived by subtracting all indirect taxes from the current market value of 
final goods. That is, we have found it necessary to deflate an expenditure 
series less indirect taxes by an implicit price deflator, the year-to-year 
fluctuations of which were still affected by changing indirect taxes. Let us 
examine the consequences of this procedure. 


1. If such taxes increase from year to year as a proportion of the G.D.P. 
at factor cost, the price indexes of final goods will also rise to the extent 
that such taxes are passed on to final purchasers. Such price indexes, when 
used to deflate the G.N.E. exclusive of indirect taxes, will reduce the G.N.E. 
too much in the years when indirect taxes are the highest, that is, in the 
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later years. The resultant constant-dollar G.N.E. at factor cost therefore, 


will rise less rapidly than the actual volume of goods sold; we may say that 
it has a downward bias. 


Conversely, if over time indirect taxes decrease as a proportion of G.D.P. 
at factor cost, the deflated G.N.E. aggregate will rise too rapidly relative 
to the underlying volume change. This is apparently the situation which 
actually held between 1935 and the present. Table 5D. 1, column 2, shows 
that there was a slight but observable fall from a high of 16.6% of G.D.P. 
in 1933 to 12% or 13% today. For this reason we may infer that the G.N.E. 


has an upward bias over the period 1933-55 in relation to a volume series 
at factor cost. 


It will be observed that from 1926-32 the ratio of indirect taxes to 
G.D.P. at factor cost was about the same as that ruling in 1955. It will 
also be observed that the discrepancy between the G.D.P. and the deflated 
G.N.E. was scarcely more serious in the ’20’s than it was in the middle eK 
12% or 13% in each case. This is consistent with our inference that there is 
an inverse correlation between the change in indirect taxes as a proportion 
of G.D.P. at factor cost and the difference between G.N.E. and G.DP. 


2. Indirect taxes probably had another and independent effect on the 
two series. The deflated G.N.E. may be regarded as a volume index with 
base weights which are the value of various kinds of final product sold at 
market price. (This is demonstrated in Part VII.) The G.D.P., on the other 
hand, is a volume index with base weights that are the total amount of 
goods produced by various industries, each industry weighted by the base 
year output at factor cost. Although there are many differences in method 
between the two, we wish here to focus attention on the simple distinction 
that one series has market price weights and the other has factor cost weights. 


The difference between market price and factor cost is the amount of 
indirect taxes attributed to the product or industry in question. Indirect taxes 
are not distributed evenly across the various products of the economy, nor 
among the various industries, but are most heavily imposed upon certain 
products and industries, such as tobacco products, alcoholic beverages, con- 
sumer durables and many luxury items. Jf the rate of growth of output of 
such products or industries differs from that of the economy as a whole, 
the rate of growth of an index computed for the entire economy will depend 
upon whether such heavily taxed products have been given their market 
price or factor cost weight. In the G.D.P. at factor cost, heavily taxed 
products are in a sense underemphasized, while in the G.N.E. they are 
overemphasized. The question to be answered is, have such heavily taxed 
products in fact grown more or less rapidly than the remainder of the 
economy? 
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It is very difficult to obtain precise information with which to answer 
this question. The reason is in part that the G.N.E. is a measurement of 
expenditure on final products, while the G.D.P. measures all output, inter- 
mediate and final. Apart from this difference in classification, it would be 
possible to obtain an indication of the answer by carrying out the calcula- 
tion for the G.D.P. for the whole economy with two sets of weights, the 
first at market price and the second at factor cost. 


While we have not had the time or resources to carry out these alterna- 
tive calculations in full, we have recalculated the G.D.P. for manufacturing 
as a whole, using market-price weights, and have compared its rate of growth 
with that of our G.D.P. of manufacturing with factor-cost weights. It is felt 
that this is a reasonably fair test of the effect of the sales and excise taxes 
which bear heavily on consumer goods, although much of the tariff has its 
incidence outside manufacturing (for example, on imported capital goods 
used by resource and transportation industries). Further, real estate taxes, 
which form a respectable proportion of total indirect taxes, have their inci- 
dence on agriculture and on residential rents. Our test, therefore, applies to 
each of the different types of indirect tax to a different and uncertain extent, 
and refers only to manufacturing. 


Before describing the outcome of the test, let us outline how we should 
interpret its results. The absolute level of the G.D.P. is not important. It is 
the rate of growth from the middle ’30’s to the present which we wish to 
examine, particularly the rate of growth from 1934-49, which was the period 
within which most of the discrepancy that we wish to explain arose. If it 
turns out in the test that the G.D.P. with market-price weights rises appre- 
ciably more rapidly than the G.D.P. with factor-cost weights, we can argue 
that the deflated G.N.E. which also used market-price weights has an up- 
ward bias relative to our own G.D.P. series. 


The results as shown in Table 5D. 2 are a fairly good indication that 
the divergence between our two series was not caused by a difference between 
factor-cost and market-price weights. Column 1 shows our G.D.P. for total 
manufacture based on factor-cost weights. In column 2 is shown a very 
similar series, that has been calculated using roughly the same indicators 
with market-price weights. This series was then adjusted so that its level in 
1949 was the same as that in column 1. Thus, column 1 and column 3 may 
be compared with respect to their rates of growth. The comparison is facili- 
tated by column 4, in which column 1 is shown as a percentage of column 3. 
It will be seen that although there is a fluctuation in this ratio, there appears 
to be no long-run trend, such as that to be observed in the discrepancy be- 
tween the G.D.P and the deflated G.N.E. The fluctuation may be accounted 
for in some instances by shortcuts taken in the calculation of the test. 

To summarize this section of the influence of indirect taxes, we may say 
that there is some likelihood that point 1—the effect of indirect taxes on the 
price deflators—indicates that the deflated G.N.E. may have an upward bias 
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TOTAL MANUFACTURING Table 5D. 2 
IDE GaP? 
(factor-cost weights) (market-price weights 
with 1949 Col. 1+ 
= 4199.1) Col. 3 

(1) (2) (3) (4) 
1935 epee ees 1,716.1 2,043.2 1,701.3 100.8 
ICR ote toe Ne enoe 1,902.7 2,244.9 1,869.3 101.8 
Oe bercrrastewenscet oe 2,178.6 2,564.6 Dale) 102.0 
LOS SIRO Bas He 1,976.6 2357.8 1,963.3 100.7 
13 Oe rar ere DVDS) 2,546.4 2,120.3 100.1 
TSAO ERS. See eee 2,673.6 SUSeo) 2,646.4 101.0 
TOADS Aa Ast. Syolily 4,120.4 3,431.0 102.3 
OAD eke os CoP 4,319.2 5,019.4 4,179.5 103.3 
L943 Fea nee tiny. 4,727.2 5,445.4 4,534.3 104.3 
4A Nc home yete tnt 4,928.8 DOES 4,802.3 102.6 
OAS Baarcusrotle eee: 4,210.8 5,003.1 4,165.9 101.1 
LOAG See eee 3,709.6 4,425.4 3,684.9 100.7 
LOA TAS chaser has 4,016.5 4,801.4 3,998.0 100.4 
LOA coke epee eis 4,248.0 4,985.2 4,151.1 102.3 
eee ee Hee to 4,199.1 5,042.9 4,199.1 100.0 
T1950 ste) Yeas 4,423.9 5,291.7 4,406.3 100.4 
TOS TS aes 4,743.0 5,604.0 4,666.3 101.6 
LOS Da SeeAlc eset 4,837.6 SAMS) 4,822.4 100.3 
LOSS Gear 5,211.6 6,240.5 5,196.3 100.3 
LOS A aah 4,924.3 5,895.1 4,908.7 100.3 


relative to the underlying volume series. With Tespect to point 2—that in- 
direct taxes affect the weight given to industries exhibiting different rates of 
growth—we may say that we have little or no evidence that this effect has 
any quantitative importance. 


VII. Weighting Bias in the G.N.E. 


The point here is related to that made in Section II. There it was argued 
that rapidly growing products are characterized by falling prices, or prices 
that fail to rise as rapidly as those of other products as a whole. Therefore, 
in the G.D.P. (volume) index there will be a relative neglect of the rapidly 
growing series if they are weighted by recent low prices, and contrariwise a 
relative overemphasis if they are weighted by the earlier high prices. We 
concluded in Section HI that the G.D.P. volume series was on the whole 
dominated by recent prices, and that therefore there was a tendency to under- 
state the importance of growing industries; there was a downward bias in 
the G.D.P. series from this source. 


Let us now examine the deflated G.N.E. We have already discussed the 
effect of indirect taxes, so let us abstract from their effect. 


First we shall establish that the deflated G.N.E. is a quantity series weighted 
by the prices of the year to which the “constant dollars” are attributed. 


The deflation of the G.N.E. is described at page 125 of the National 
Accounts, 1926-1950. The basic process is to take each item of the national 
expenditure in current dollars and deflate it by a price index. Let us assume 
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that there is complete disaggregation of products, so that the price index is 
merely a price for a particular item relative to the price of that item in the 
base year. Weighting does not come into the argument at this stage. When 
each item of expenditure has been deflated in this way, we have a constant 
dollar value which is the quantity sold in the given year times the price in 
the base year. When all such deflated sales are aggregated for the given year, 
we have a quantity index in which all current volume or quantities are 
weighted by the prices in the base year. Note that although we did not 
weight the price indexes, and used only simple price relatives, and though 
we merely added the values deflated by these relatives, we have emerged 
with a volume index which has base year weights—that is, weights for the 
year in which prices were taken as 100. 


This can be shown algebraically (for an arithmetical example see the 
paper cited above by Simon Kuznets, p. 45). Since there are several levels 
of aggregation, the algebraic procedure actually used is more complicated 
than the following expressions suggest. The example immediately following, 
however, illustrates for a single commodity and for an aggregation of such 
commodities the essence of the National Accounts deflating procedure: 


PERIOD O PERIOD I 


PRODUCT A 


Current value index = 


Po do Piqt 
Po do Piqi 


Price index : — — 


Deflated series 


qo Po Werte 
Po do Go Po 
PRODUCTS A,...,N: N N 
MarGurctentiv nine Po qo Piqi 
urrent value index: = 
Po do Po do 
N N 
Deflated series C = Jo Po = Hae 
do Po do Po 


‘he two expressions on the last line show that the deflated volume series 
is weighted by prices in the year for which price indexes were given as 100. 


This is the main point, although there is one complication, which will be 
briefly stated here. If the goods are not, as in the above example, deflated 


CHAPTER 5, APPENDIX D 


one by one by price relatives, but are deflated in larger non-homogeneous 
groups by aggregative price indexes with base year quantity weights, then 
the deflation amounts to providing a quantity index that has price weights 
for the current year. This is shown in the following algebraic example; it 
illustrates the effect of, for example, deflating total expenditure on a bundle 
of consumer goods by an aggregative consumer price index. As subsequent 
discussion will show, this is not, in general, the procedure followed by D.B.S. 
in obtaining the constant-dollar G.N.E. 


PERIOD O PERIOD I 
PRODUCTS A,...,N: 
Current value index: zPote < Piqi 
= Podo S Po do 
Sp q = Piq 
i i > KONO 3s 1Uo0 
Price index areas - 
= Podo = Po do 
N N N N 
Deflated series ZPotere tote iS piq “te P1 qo 
. = Podo = Podo SPodo 5 Pode 
N N 
See DOG SBSH ORE Bi 
= =e 
= Po do = P1do 


The final term in the last column shows that if a group of individual 
commodities are deflated in the aggregate, the resultant constant-dollar index 
is equivalent to a volume index weighted by current prices. Our general 
conclusion is that, the finer the disaggregation, the more the constant-dollar 
series is weighted by base year prices.! To apply this conclusion, we refer 
to the discussion in the first paragraph of this section. We argued there that 
rapidly growing products tend to fall in price. (This is equivalent to assuming 
that the value series of expenditure on such rapidly growing products would 
increase over time less rapidly than the volume series. For example, if we 
assume that all products face demand curves of identical price elasticity we 
would find that the prices of products that actually decline in supply would 
increase, those of moderately growing products would fall moderately, and 
those of rapidly growing products would fall the most. Now we know that 
products that have fallen in sales have done so chiefly because of a change 
in taste; and that products that have grown in sales at the same rate as the 
economy as a whole cannot easily be assumed to have fallen in price. So 
to deal with this second point we must assume that there are equi-elastic 
demand curves shifting outwards as the economy grows.) 


1See following page for footnote. 
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If this assumption is accepted, and we assume for the moment that 
D.B.S. has succeeded in deflating each expenditure item in detail, we can 
conclude that the deflated G.N.E. series, as a base-weighted volume series, 
is influenced by the earlier high prices of products that have since greatly 
increased in sales: there is bias upward. However, to the extent that D.B.S. 
has had recourse to more aggregative base year price indexes as mentioned 
in the “complication” above, this bias is reversed and the deflated G.N.E. 
is biased downward. 


The evidence presented by D.B.S. is as follows. We read in the National 
Accounts, 1926-1950, p. 125, in a discussion of the weighting pattern of 
the constant-dollar estimates: 


“While these implicit price indexes are currently weighted at 
levels at which they appear in the table, it should be noted that at 
the initial stage in the deflation process price indexes have been 
employed which, in many cases, are base weighted; that is, fixed 
weights have been attached to the price relatives, assuming that the 
expenditure pattern of the base period held throughout. Reference 
to the numerical illustration above may further clarify the point. 
It will be seen that the total of men’s clothing in current dollars, 
which is made up of numerous items of clothing (line 1) is divided 
by a price index applicable to the total of men’s clothing (line 2); 
this price index is weighted by a fixed pattern of expenditure on 
men’s clothing, the one which prevailed in the base period. So long 
as the relative quantities of the various items, constituting the group 
“men’s clothing” have changed in the same proportion, it is a matter 
of indifference whether they are base or currently weighted. How- 
ever, if changes in the relative quantities purchased with the group 


If the N products are regarded as a single “group” of expenditures, and such types of ex- 
penditures are aggregated over M groups, the constant-dollar index resulting has current 
prices as individual weights and base-year values as group weights: 


M 
= P11 
N N 
MN 
zPito_ FS Podog Pitt 
= Podo wy = P1do 
MN eeVIGN 
== Podo == Podo 


If the prices of the N commodities behave similarly over time, the index is equivalent to a 
base-weighted volume series, for the finer the dis-aggregation, the more likely it is that the 
N commodities will have similar price experience, and the better the approximation of the 
index to our first algebraic example. 
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take place, and in addition, the relative prices change, there will be 
a difference in the constant dollar estimates, depending upon whether 
current or base-weighted indexes are used. It is for this reason that 
the deflation was carried out in as much detail as possible; in order 
to make maximum allowances for changes in the pattern of quantities 
purchased, or in other words, to bring the results closer to a com- 
pletely currently-weighted price index system. [Using a completely 
currently-weighted price index system produces a completely base- 
weighted volume index. ] 


“It is believed that, with the exception of exports and imports, 
the discrepancies which arise from the use of base-weighted rather 
than currently-weighted price indexes in the initial stage of the 
deflation process are not large enough to affect seriously the general 
conclusions which can be drawn from figures of Table 3. In the case 
of exports and imports, the discrepancies have been large enough 
to call for special treatment.” 


Thus we may assume that D.B.S. has succeeded, on the whole, in pro- 
ducing a base-weighted volume index (using a current-dollar expenditure 
series and a currently-weighted price index), and that any exceptions to this 
conclusion are not significant in aggregate. It will be seen that the use of 
1935-39 weights in the deflation operation tends to give prominence in the 
postwar period to products which were originally high priced, even though 
such products may since have expanded in their share of total output and 
have fallen relatively in price. That is, such “early” weighting is likely to 
produce an upward bias in the deflated G.N.E. which is to be contrasted 
with the opposite bias produced in the G.D.P. series by its “recent” weight- 
ing pattern. 

An additional complication may be briefly referred to here. The para- 
graph quoted above contrasts the method used for deflating the consumption 
series with that for the import series in the G.N.E. In Table 5D. 1 we can 
see the large divergence that appeared in the early ’30’s. Table 5D. 3 shows 
that this was a period of divergent price movements. Since the components 
of the consumption series are deflated in minor aggregates (compared with 
the finer deflation procedure used for imports) total consumption in constant 
dollars will be partly weighted by current prices. The deflated import series, 
on the other hand, will be more completely base weighted and thus will be 
dominated by those products which had the highest price in 1935-39, the 
weighting period for the G.N.E. The question to be asked is this: Will the 
dominance in the deflated import series of particular imports that were 
relatively high priced in 1935-39, in comparison with a consumption series 
that is currently weighted, tend to make the difference between the two 
(i.e. the G.N.E.) fall faster than it otherwise would? Is this a source of 
upward bias in the G.N.E.? Or have these particular imports declined in 
relative importance? This difference of weighting method is undoubtedly 
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Table 5D. 3 
IMPLICIT PRICE DEFLATORS 


1930 1931 1932 1933 1934 1935 1936 1937 1945 1949 1954 


Consumer 713° 650595" S70) “ST8 O78” 3.9 GUO fat Paes 
Exports §5.8° 146.1 OATS 9423. 46.5465 0"49 FeO IT OU ie 
Imports 55.8: 48.9. 477 45.2) 48 487s Sz. Se 2s 00 11 
G.IN-E: 66.7 64.4 56.9 569 56.8 56.8 58.9 60.4 76.7 100 122.9 


responsible for some of the fluctuation of the total G.N.E., but there is not 
yet sufficient information available to trace its effects. 


The question then arises: Were not the same forces working on the 
G.D.P. series? Generally speaking, the answer is no. The more successful 
the D.B.S. statisticians were in achieving complete coverage of products 
and industries, in the sense of obtaining detailed information on quantities 
of all items, the smaller the influence of current prices on the volume index. 
Both output (shipments) and materials are ideally physical volume indicators 
weighted by base year value—not values in the given year. 


If, in the absence of physical volume measurements of the output of 
industry, deflated value series have been used as indicators, then imported 
raw materials will be deflated by the same “low” price index, and give a 
downward bias to net output. But to the extent that the coverage is high, de- 
flation is not necessary. (For an analysis, see D.B.S. Reference Paper No. 34, 
pp. 21-22.) 

This concludes our brief discussion of the biases inherent in our G.D.P. 
at factor cost. Evidence has not been sufficient and time has not been avail- 
able to enable us to arrive at a defensible conclusion. As the summary table 
at the beginning of this appendix suggested, our belief is that, on balance, 
the deflated G.N.E. has characteristics which impart to it an upward bias, 
while the G.D.P. at factor cost has the opposite bias. But, to the extent it 
exists, systematic bias of this sort is only one part of the discrepancy between 
real ouput (G.D.P. in our study) and deflated expenditure (G.N.E.) measure- 
ments that must be investigated. To achieve perfect correspondence, it is 
probably necessary to set up every industrial establishment as an industry 
and as a producer of a fraction of final output; then to measure output and 
aggregate it by expenditure classes, and to measure deflated expenditure and 
aggregate it by industrial classes.1 The opening and expanding of new re- 
gional markets and the associated change in demand for transportation and 
other services make it practically impossible for aggregated industries and 
expenditure classes to maintain similar coverage from year to year. The long- 
run problem for the statistician is to keep discrepancies from appearing; the 
present appendix has done little more than indicate that one exists. 


1For an example, see W. B. Reddaway, “‘Some Problems in the Measurement of Changes in the Real 
Geographical Products”, Income and Wealth, Series I, Cambridge, 1951. Another relevant discussion 
is in Richard Stone, et. al., The Construction of Price and Quantity Index Numbers in National Ac- 
counting, Cambridge, O.E.E.C., June, 1952, mimeographed. 
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SOURCES OF THE WEIGHTS AND INDICATORS USED IN 
ESTIMATING THE GROSS DOMESTIC PRODUCT AT 
FACTOR COST, 1926-55, BY INDUSTRY AND BY SECTOR 


THIS appendix provides the detail for the discussion of the G.D.P. as a 
measure of output in Part IV of Chapter 5. We discuss first the 1949 
weights for the output series, then the sources of the indicators which were 
applied to the weights. 


I. The Weights 


The weights used were the contribution to 1949 G.D.P. at factor cost 
of each of the 42 industries covered in Table I of The Inter-Industry Flow 
of Goods and Services, Canada, 1949, D.B.S. Reference Paper No. 72, 
July, 1956. (Actually, we had access to preliminary results of this study, 
which covered 51 industries. Some revision took place between the time that 
we concluded our G.D.P. calculations and the publication of Reference 
Paper 72, so that the individual totals are not exactly the same, although the 
total for the whole economy is.) 


An example will illustrate the derivation of the G.D.P. for a particular 
industry. If the reader will consult Appendix F he will see that the 1949 
G.D.P. for forestry, fishing and trapping is given as $365.2 million. If he 
will now turn to Table I of Reference Paper 72 he will see that forestry 
is shown in column 2 and fishing, hunting and trapping in column 3. In 
line 46 of these two columns, the wages, etc., paid by the two industries 
are given; in line 47 the corporation profits before taxes; in line 48 other 
income; and in line 51 depreciation allowances and similar business costs. 
These four items for the two industries, eight items in all, total $365.2 
million, the G.D.P. we have shown for our forestry, fishing and trapping in- 
dustry. The primary incomes, for each of the 55 industries with which we 
worked, were our estimates of the 1949 G.D.P. weights. 


It was necessary to subdivide or combine some of 1949 industry figures 
in order to work them into the Royal Commission’s sevenfold industrial 
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sectoring scheme (I. Agriculture, II. Resource Industries, III. Primary 
Manufacturing, IV. Secondary Manufacturing, V. Transport, Storage and 
Communication, VI. Trade, Services and Construction, and VII. Govern- 
ment and Community Services). For example, non-ferrous metals smelting 
and refining, in our scheme a primary manufacturing industry, had to be 
distinguished from metal mining, a resource industry. More important, it 
was necessary to re-allocate electric light and power establishments from 
trade, services and construction to resource industries; to divide each of six 
industries into primary and secondary manufacturing segments; and to 
undertake three other operations which we now describe. 


The first of these concerned the oil and mining industries. It will be seen 
that in Reference Paper 72, industry number 5 is described as coal mining, 
crude petroleum and natural gas. However, “contract exploration” for petro- 
leum and natural gas is included in number 37, construction. In order to 
make our industries congruous with respect to classifications of output, 
labour and capital, we reduced the construction G.D.P. by $7.4 million and 
added this amount to the G.D.P. of the crude petroleum and natural gas 
industry. At the same time, and for similar reasons, $5.9 million of the 
G.D.P. of the public utility industry, which was connected with the distri- 
bution of natural gas, was transferred to other industries: $1.5 to petroleum 
and coal products, and $4.4 to the crude petroleum and natural gas industry. 
Again, $4.4 million of the G.D.P. of the quarrying and prospecting industry 
was transferred to the gold mining industry. 


A second operation was concerned with residential and non-residential 
rent. The G.D.P. of the finance, insurance and real estate industry before 
the re-allocation operation was $1,156.4 million. However, more than half 
this amount was the imputed and actual rent of residential and non-resi- 
dential property, treated in Reference Paper 72 as though it were paid to a 
dummy real estate industry (see Reference Paper 72, p. 10). Since we had the 
problem of matching weights with indicators of G.D.P. we decided to re- 
allocate such rents to the G.D.P. of the industry occupying the premises. 
From some points of view, this procedure is theoretically attractive as well, 
since it enables land and location to be treated as a factor of production in 
the same way labour and capital are. However, reliable statistics are not avail- 
able in sufficient detail to permit an allocation of rent to each industry indi- 
vidually. Therefore, the re-allocation of rent was made to the seven sectors 
but not to the individual industries. This is one reason why the G.D.P.’s for 
each industry as shown in Appendix F do not add up to the G.D.P. for the 
sector in which they occur; imputed and actual rent have been added in to 
the sector total. (Own-account construction, discussed below, has also been 
added in to the sector G.D.P. totals.) 


The $1,156.4 million mentioned above was divided up as: follows: 
$50.2 to agriculture; $1.3 to resource industries; $2.0 to primary manufac- 
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turing; $12.7 to secondary manufacturing; $6.6 to transport, storage and 
communication; $469.0 to trade, services and construction (of which $323.8 
represents the factor earnings of the finance, insurance and real estate in- 
dustry proper and $145.2 the rent of premises occupied by establishments in 
this sector); and $614.6 to residential housing (of which $146.9 is depre- 
ciation, etc., on non-farm housing, $385.2 is interest and net rent on non- 
farm housing, $65.5 is farm-owned residential housing, and $17.0 is farm- 
paid rent). With the exception of residential rents, these amounts were added 
to and moved with the G.D.P. totals of the sectors using the property rented. 


The third operation consisted of a re-allocation of the G.D_P. for con- 
struction. The figure of $1,081.6 million includes all construction activity, 
whereas we wished to show only the output of the construction industry. 
Therefore, we first subtracted $7.4 contract drilling for the oil industry, and 
then subtracted amounts representing the amount of own-account new and 
Tepair construction carried out by employees of other industries: zero for 
agriculture; $17.0 for resource industries; $7.5 for primary manufacturing; 
$14.4 for secondary manufacturing; $136.5 for transport, storage and com- 
munication; $5.3 for trade, services and construction; and $73.0 for govern- 
ment. This leaves $820.5 as the output of the construction industry proper. 


Both the second and third re-allocations are very rough. They were 
necessary because we wished in Chapter 6 to juxtapose the labour and the 
capital used in each sector with the output of the sector: therefore the 
output had to be as inclusive as possible. It is also arguable that it is more 
appropriate to move rent and own-account construction on indicators peculiar 
to each sector than on general rent or construction indexes. However, it must 
be admitted that we are not sure about the relationship between new and 
repair construction carried out by each sector on its own account. In group- 
ing these two types of expenditure, we may have succeeded in showing the 
total output of the industry as a single estimate at the expense of greater 
accuracy which would have been possible had we at least relegated own- 
account new construction to be dealt with in combination with construction 
industry new construction. This point is mentioned again below in Section 
II, in discussing the indicators used for own-account construction in the 
various sectors. 


The reader is again reminded that own-account construction and rent 
have not been allocated to individual industries, but to sectors. They are 
added to the total of the G.D.P. of the industries making up the sector, the 
grand total being shown as the G.D.P. of the entire sector. 


We realize that in making the re-allocations, we have prevented easy 
comparison with Reference Paper 72. This is unfortunate, but we feel that 
the gain from ability to compare inputs with output more than offsets the 
inconvenience involved in searching in Reference Paper 72 for the exact 
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weights used here. As in the case of the indicators mentioned in the next 
part, the re-allocation of the 1949 weights was facilitated by access to work- 
sheets of D.B.S. Research and Development Division. The responsibility, 
however, for the decisions made is our own. 


Il. The Indicators 


Having thus fixed the 1949 weights (or levels) for the economy-wide 
G.D.P. at factor cost, it was necessary to find indexes which would “move” 
these figures to each year from 1926 to 1955. For the most part the sources 
and methods described are self-explanatory, but the following additional re- 
marks may be made. Where no other explanation is given, reference to 
C.S.R., or the Canadian Statistical Review refer to the 1955 supplement 
(No. 2) to the Canadian Statistical Review prepared in the Business Statistics 
Section of the Research and Development Division of D.B.S. Where the 
pages following state that information was obtained from D.B.S., the refer- 
ence is, in almost every case, to the Business Statistics Section of D.B.S. The 
Business Statistics Section has under preparation an index of the real volume 
of production with 1949 weights which will cover the whole economy. This 
index, however, is not yet completed, and we have been privileged to obtain 
in advance of revision the use of much material prepared for this index. 
There are real dangers in combining the published and the preliminary re- 
vised (and unpublished) indicators. We of course take full responsibility for 
the method and results. 


We have also obtained information on wages and prices from the Labour 
and Prices Division and from the National Income Section of the Research 
and Development Division of D.B.S. Sources other than those mentioned 
above are given in the pages that follow. 


ie 


I. Agriculture 
TP RLOR Su orl Oso) 


The index used was provided by the D.B.S. Business Statistics Section. 
It is a “net” production indicator of the type discussed in Reference Paper 
No. 34, pp. 13-16, involving weighting in fine detail current-year quantities 
of inputs and outputs with base-year prices. 


21926: FLOM OSS. 


For this period we have used a series devised in the Economic Section 
of the Department of Trade and Commerce. This index employs an approxi- 
mation to the method and concepts of the D.B.S. index referred to above, 
and agrees with it in overlapping years. It is not, however, adjusted from a 
cash to an accrual basis. 


It should be mentioned that alternative measures of farm output are 
available. Most of these are of a “gross” type and are exemplified by the 
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index of output in the Quarterly Bulletin of Agriculture issued by the Can- 
adian Department of Agriculture. All such gross indexes indicate more rapid 
growth since 1926 than the one employed in the present calculations. The 
reason for this is that as agriculture grows it employs more materials and 
fuel purchased from other sectors in the economy. Such purchases are sub- 
tracted from a net index and so reduce its rate of growth, but they are left 
in the gross index and thus give the impression of a very rapid increase in 
output which, however, depends upon inputs acquired from other sectors. 


II. Resource Industries 


1. Forestry 


The 1935 to 1955 index was provided by D.B.S. Business Statistics Sec- 
tion on a gross output basis. The weights are 1935-39 to 1946; thereafter 
1949 weights are used. Farm production of pulpwood and fuelwood are 
measured in agriculture rather than here; an adjustment is made for additions 
to inventories. 


From 1926 to 1935 an indicator was devised using as source of material 
the Northern Affairs publication Forest and Forest Products Statistics, (at 
page 17, Table 6). The series were logs and bolts, pulpwood and fuelwood, 
including farm production, each weighted by their relative values in 1935-39 
which were .41, .41 and .18 respectively. 


2. Fishing and hunting. 


From 1935 to 1955 the series was provided by D.B.S. Business Statistics 
Section on a gross output basis using 1935 to 1939 weights to 1946; there- 
after, 1949 weights. 


From 1926 to 1935 the series was built up from information as follows: 
The landings of sea fish are shown in the Canadian Statistical Re- 
view, page 108; 

The marketings of inland fish are shown in the Canada Year Book 
1947, at page 431; 

The quantity of furs (not from fur farms) is in the Canada Year 
Book 1943-44, page 272; 

The 1935-39 weights for these three series were provided by D.B.S. 
and were .52 for sea fishing; .19 for inland fish; and .29 for fur 


trapping. 


3. Gold mining 


From 1935 to date, a gold volume index is given in the C.S.R., page 23. 
From 1926 to 1935 gold production in ounces was used as an indicator. 
This is also in C.S.R., page 69. 
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4. Other metals 


For 1935 to 1955, we deducted the gold index with a weight of 52.186 
from the total metals indicator given in C.S.R. This produced the other 
metals indicator. 


From 1926 to 1935 other metals were carried back on a composite gross 
output indicator. The output of silver in ounces; of copper in pounds; of lead 
in pounds; of zinc in pounds; and nickel in pounds were given the 1935-39 
weights of $.4684, $.1013, $.0376, $.0350, and $.2511 respectively. 


5. Coal mining 


From 1935 to 1955 the indicator is given in C.S.R., page 23. From 1926 
to 1935 the indicator was total coal production (in tons) from the C.S.R., 
page 64. 


6. Petroleum 


From 1935 to 1955 the indicator is as given in the C.S.R. From 1926 
to 1935 the indicator was “Producers’ Shipments” (in barrels) as published 
im the *@tS ek. Pavenoo: 


7. Quarrying 


From 1935 to 1955 the indicator is as published in the C.S.R. From 
1926 to 1935 an indicator was built up as follows: 


Sand and gravel was shown in the Canada Year Book 1940, page 
319 and Canada Year Book 1943, page 295. The 1935-39 weight is 
given in Reference Paper 34 at page 72 as 3.854. The series for 
stone is to be found in the same tables as sand and gravel. The 
weight is 2.075. No other series were used for non-metallic minerals. 
In particular, granite and limestone are under-represented. 


8. Non-metallic minerals 


The 1935 to 1955 series is as given in the C.S.R. From 1926 to 1935 
the indicator was built up as follows: 


Asbestos is to be found in the Canada Year Book 1943 at page 320. 
Its weight is $38.24 per ton. 

Gypsum may be found in the Canada Year Book 1943, page 320, 
with a weight of $1.4812 per ton. 

Quartz is to be found in the Canada Year Book for various years. 
Its weight is $.68191 per ton. 

Sodium sulphate may be found in the Canada Year Book for various 
years. (This series jumped drastically from 1929 at 5,000 tons to 
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1933 at 50,000 tons. However, the intervening years were missing.) 
The weight is $8.05. 

Sulphur, to be found in Canada Year Book 1946, page 355, is 
weighted at $8.59 per ton. 


9. Electric power 


From 1935 to 1955 an indicator will be found in the C.S.R. at page 29. 
The indicator actually used was supplied by D.B.S. Business Statistics Sec- 
tion and differs from that published. From 1926 to 1935, the indicator was 
carried back, without distinction between the weights of primary and second- 
ary power, on “total output of electric power” in millions of k.w.h. per month 
as shown in C.S.R., page 62. 


10. Own-account construction 


New and repair construction for forestry, mining and central electric 
stations respectively were taken from Private and Public Investment in 
Canada (PPI), deflated and converted to index form. 


MI. and [V. Manufacturing Industries 
fe 195 tot 955 


The indicators for these years are taken from the D.B.S. Reference Paper 
No. 34, the Revised Index of Industrial Production. A full discussion of this 
index is given there, pages I! to 35. Most of the series of figures in Reference 
Paper 34 are kept up to date in the Canadian Statistical Review and historical 
series to date are published in the C.S.R. 1955 Supplement. 


The indexes used for moving along 1949 weights were for the most part 
appropriate to the industries covered by those weights. That is, very little 
attribution for wider coverage was necessary. Problems arose occasionally 
when it was desired to separate primary manufacturing from secondary 
manufacturing, but these problems usually concerned the splitting of the 
1949 G.D.P. weight rather than in finding indicators for annual movement. 
‘The only qualification for this statement is that some of the primary manu- 
facturing industries, especially primary chemical products, and to a lesser 
extent some of the primiary wood products industries, had to be moved on 
rather dubious indicators. 


The indicators are classified by D.B.S. into two categories—first, annual 
indexes and second, monthly indexes. The annual indexes are primarily based 
upon the census of industry files and the detailed methods and discussion 
are found in Reference Paper 34 at pages 23 and 25. 


As will be seen from the pie chart on page 28, something like 49% of the 
annual coverage is based on “net” output indicators. These indicators are of 
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the type discussed in the formulae on the top of page 22: a fixed-weight 
formula which weights the quantities of the various types of products by 
their prices in the base year, and also weights the inputs (such as materials 
used) by their prices in the base year. The remainder of the annual indica- 
tors are based on gross output (in which the changing quantity of inputs is 
not considered), on man-hours, or on the volume or the value of materials 
used. 


The monthly indexes are based rather more on the gross volume of pro- 
duction. However, in industries representing 43% of the manufacturing value 
added in the base period, output is measured by man-hours. 


These monthly indexes are averaged to provide annual indexes in years 
subsequent to the last census of production. Hence in the more recent years 
Reference Paper 34 and the C.S.R. do not provide us with a production in- 
dex which is as accurate as in the earlier years. In particular, the period 1950 
to 1955 is almost entirely covered by various types of monthly indicators. 
The result of this use of monthly indicators is probably to understate the 
growth in output. 


Finally, a word of explanation about the “revised series” referred to at 
the beginning of Section II of this appendix. The internal weight of these 
indexes is 1949 value instead of 1935-39 value as in the case for most 
published indicators. Many of the acknowledgments below to D.B.S. refer to 
our use of these unpublished “revised indexes”, with their different weighting 
pattern from that of earlier years. 


The sources of indicators used is given in detail in the following list. In 
many cases, preliminary 1955 estimates have been obtained from D.B.S. 


(a) Primary manufacturing 


i) Non-ferrous metals smelting and refining: 
C.S.R.spage 29. 


ii) Meat products: 
C.S.R. page 24. 
“Total meat products” 


iil) Dairy products 
C.S.R. page 24, 
“Total dairy products” 


iv) Fish processing: 
Reference Paper 34, page 78. 
“Net fish curing and packing”. 
1952 to 1954: C.S.R., page 25 “canning and preserving” 
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v) Fruit & vegetable preparations: 


vi) 


vii) 


ix 


— 


— 


Reference Paper 34, page 78. 

“Net fruit & vegetable preparations”. 
1952-54: C.S.R., page 25 “canning and 
preserving”. 


Wood products: 


a) Miscellaneous woods: 
Reference Paper 34, page 84, 
“Total miscellaneous woods”. 
From 1952 to 1954 figures were 
estimated for us by D.B.S. 


b) Furniture: 
1935 to 1951, Reference Paper 34, page 84, 
“Furniture and mattress springs”. 


From 1952 to 1954 indicators from D.B.S. 


— 


c) Total wood products: 
1935 to 1954, C.S.R., page 28. 


d 


ar) 


Veneers & plywoods: 


From 1944 to 1951, Reference Paper 24, page 84, 


“Veneers & plywoods”. 
From 1952 to 1954 from D.B.S. 


Paper products: 


1935 to 1954, C.S.R., page 27, 
“Total pulp and paper”. 


Non-metallic mineral products: 


a) Abrasives: 


1935 to 1947 Reference Paper 34, page 86. 


From 1947 to 1954 a rough indicator 
was supplied by D.B:S. 


b) Cement: 
1935 to 1954, C.S.R., page 29. 


Chemical products: 


The weighting of the three products 
mentioned below was different from 1935 
to 1945, than from 1946 to 1954, due 

to the change in the nature of plastics. 


a) Acids, alkalis and salts: 


1935 to 1945, Reference Paper 34, page 82. 
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1946 to 1954, the information obtained 
from D.B.S. 


b) Fertilizers: 
1935 to 1945, Reference Paper 34, page 83. 
From 1946 to 1954, D.B.S. estimate. 


c) Plastics: 
1955 to 1945, Reference Paper 34, page 83 plastics. 
From 1946 to 1954, D.B.S. estimate. 


(b) Secondary manufacturing 


i) Bakery products: 
C.S.R-, page 25, 
“Bread and bakery products” 


ii) Distilled liquors: 
1935 to 1951, Reference Paper 34, page 79, 
“Distilleries net”. 
1952 to 1954, D.B.S. estimate 


iii) Other beverages: 
1935) top 1954, CS Row page: 2). 
“Total beverages”. 
Adjusted for the “distilled liquors” 
mentioned above to derive “other beverages” 


iv) Confectionery and sugar refining: 
1935 to 1954, €.S.Riy page:25, 
“Miscellaneous foods—sugar”’ 


v) Miscellaneous food preparations: 
1935"tor 1954 SR pase 2, 


“Miscellaneous foods total’’. 


—S 


Adjusted for sugar mentioned above; includes confectionery 


vi) Tobacco and products: 
GeS-Rpage 25 


vii) Rubber products: 
C.S:R. 2 page 26 


viii) Leather products: 
C.S.R., page 26 


Textile products: 
C.S.R., page 26 
x) Clothing: 
GS. spage 21 


— 


ix 


Xi) 


Xii) 


Xill) 


xiv) 


XV) 


XVI) 


XVIi) 


XViil) 


xix) 


sy 


XX 


XXi) 
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Furniture: 


1935 to 1951, Reference Paper 34, page 84. 
1952 to 1954, D.B.S. estimate 


Secondary wood products: total wood products 
less primary wood products 


Paper products: 

1935 togt9545 C SeReapaver 1. 
“Total paper products” adjusted for 
“total pulp and paper” 


Printing and publishing: 
CSR, pager] 


Primary iron steel: 
C.S.R., page 28 


Agricultural implements: 
Reference Paper 34, page 84. 
1952-54, estimates from D.B:S. 


Other iron and steel: 

CiS:R> page 28. 

“Total iron and steel” was adjusted for 
“agricultural implements” and “primary 
iron and steel” as detailed in the 
foregoing 


Transportation equipment: 
1935° 101954) GS.RS page 28, 
“Total transportation equipment” 


Jewellery, silverware and non-ferrous 
metal products: 

1935 to 1954, C.S.R., page 28, 

“Total non-ferrous metal products”’. 
Adjusted for “smelting & refining”. No 
separate indicator was available for 
“jewellery and silverware” 


Electrical apparatus & supplies: 
CiS:R pagei29 


Non-metallic mineral products: 
1935 to 1954, C.S.R., page 29, 
“Total non-metallic mineral products”, 
adjusted for “abrasives” and “cement” 
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xxii) Products of petroleum and coal: 
CSUR pager or 


xxiii) Chemicals: 
1935 to 1945, Reference Paper 34, page 83. 
Brought up to date by C.S.R. and adjusted 
for “acids”, “fertilizers” and “primary plastics” 


xxiv) Miscellaneous manufacturing: 
Reference Paper 34, page 86. 
1952 to 1954 estimated by D.B.S. 


2: 1920401935 


In this period two indicators are available. One is that which appeared 
in the D.B.S. Monthly Review of Business Statistics (which is recapitulated 
in the issues of February, 1941 and February, 1944). Computed by the Gen- 
eral Statistics Branch (later called the Business Statistics Branch), this par- 
ticular indicator is nowhere described in detail as to method. Although the 
1941 Review has brief notes on the foot of page 7 and what is presumably 
a breakdown of the index on page 8, it will be noted that the indicators are 
of a monthly nature heavily dominated by export and import figures and 
such curiosities as “oatmeal production” and “cigar releases”. The complete 
coverage of this index from 1919 to 1943 will be found in the February, 
1944, Review at pages 29-31. 


An alternative index, and one that was actually used in the present cal- 
culations of G.D.P., was summarized in a booklet entitled The Quantity of 
Manufacturing Production in Canada 1923 to 1929 which was produced 
by the D.B.S. Industrial Statistics Branch (now the Industry and Merchan- 
dizing Division) in 1932. Prepared by Mr. A. Cohen, the method used was 
set forth in some detail beginning at page 11. We see at page 13, for exam- 
ple, that the “flour milling” indicator (which we used in the G.D.P. calcula- 
tions) employed 1926 value-added-by-manufacture weights for combining 
physical volume indicators of “wheat flour”, “chopped grain feed”, “shorts 
and middlings”, “bran” and “rolled oats”. The weights were combined geo- 
metrically within the “flour milling industry” and again within the group 
known as “vegetable products”. Finally the groups were geometrically 
weighted to obtain a total for “all manufacturing industries”. 


However, it was possible by using the details shown in the tables at page 
36 and the original D.B.S. worksheets to combine the indexes for individual 
industries with those weights now used for the Industrial Production Index 
for 1935-39. The consequence of this procedure is that within particular 
industries the weights are those of 1926 and the method of combining them 
is geometrical. As among industries, however, weights are those of 1935-39 
and they are combined arithmetically. 
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The actual method of procedure was as follows: 


(a) The G.D.P. for 1935 for primary manufacturing was added to 
that for secondary manufacturing, thus producing a G.D.P. for 
total manufacture. This total manufacturing G.D.P. was carried 
back to 1926 on the All Manufacturing Industries index from 
the 1932 booklet and the D.B.S. worksheets. The 1935 figure 
used 1949 weights as between main industries and 1935-39 
weights as between sub-industries. These weights were combined 
arithmetically. The combined 1935 figure was carried back on 
a series which used 1926 weights combined geometrically. It is 
impossible to explain the preponderant weighting of the outcome 
in any precise manner. 


(b) We then operated directly on primary manufacturing. Each 
1935 G.D.P. figure in primary manufacturing was carried back 
to 1926 on the index for that particular industry. The following 
classificatory decisions were made (“primary” industries only): 


i) Total wood products: 
Flooring and hardwood 
Planing mills 
Sash and door factories 
Saw mills 


ii) Total paper products: 
Pulp and paper 
Roofing paper, etc. 


iii) Non-ferrous metals, smelting 
and refining: 
Same series. 


iv) Non-metallic: 
Cement and abrasive products 


v) Total chemical: 
Acids, alkalis and salts, and from 
1926 to 1931 compressed gases; 
fertilizers. 


vi) Meat products: 
Animal oils and fats 
Sausages, etc. 
Slaughtering and meat packing. 


vii) Total dairy products: 
Butter and cheese 
Cheese processed 
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Condensed milk 
Other dairy products 
viii) Fish curing and packing: 

Same series 

ix) Fruit and vegetable preparations: 
Same series 

x) Total grain mill products: 
Flour and feed mills 
(Later, flour mill industry) 
Foods breakfast 
Foods stock and poultry 


These indicators were combined with value added weights for 1935-39. 
Some of the indicators were available back only until 1932 and in several of 
the industries we were obliged to use only one indicator from 1931 back to 
1926; 


3. Own-Account Construction 


Estimates of new and repair construction for primary and for secondary 
manufacturing from PPI, pages 157 and following, were converted to con- 
stant dollars and used as indicators. 


V. Transport, Storage and Communications 
1. Air Transport 


For 1935 to 1955, the indicator was an output series devised by D.B.S., 
net of fuel, tires and tubes but not of maintenance or parts and other sup- 
plies. It was not carried back to 1926. ‘ 


2. Inter-Urban Bus and Coach 


This series was an output series devised by D.B.S., net only of fuel, tires 
and tubes. It was not pushed back to 1926, as no information was available. 


3. Urban and Suburban Transportation 

This industry includes tramways and local bus lines. The 1935 to 1955 
indicator was devised by D.B.S. From 1926 to 1935, Canada Year Book 
1937, page 667, gave a series on passengers carried on electric railways, 
which was used as indicator; no indicator for bus lines was used in this period. 


4. Truck Transportation 
The 1935 to 1955 series was provided by D.B.S., net of fuel, tires and 


tubes. From 1926 to 1935 a trend line was used starting at 15 in 1926 and 
proceeding to 20 in 1935. 
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5. Steam Railways 


From 1935 to 1955, a series on gross output to include express service 
was provided by D.B.S. This series is preliminary. From 1926 to 1935 two 
traffic series were taken from C.S.R., page 134 with 1949 weights: freight 
revenue per ton-mile of 1.25 cents and 2.66 cents per passenger-mile. 


6. Oil Pipelines 


From 1949 to 1955 a series on gross output of oil pipelines was provided 
by D.B.S. No information is available prior to 1949, but the G.D.P. even 
in 1949 was very small. 


7. Stevedoring 
The 1935 to 1955 series was provided by D.B.S. 


From 1926 to 1935 the indicator covered a combination of seagoing 
vessels entered and cleared (all nationalities) in freight tons weighted .18 
and freight carried by all ships in Canadian canals weighted at .82. The sea- 
going data is from Canada Year Book 1937, page 691 and the canal data 
Canada Year Book 1937, page 696. The weights are for 1935-39 and are 
provided by D.B.S. The early indicators are rather unrepresentative of pro- 
duction, although the 1935 to 1955 series which was derived by D.B.S. from 
data on loadings was perhaps not much better. The early series probably 
Overrepresents inland waterway stevedoring at the expense of seagoing 
loadings. 


8. Shipping 


The 1935 to 1955 series was provided by D.B.S. for freight only, using 
freight carried by Canadian-registered ships arriving at and departing from 
Canadian ports, and freight carried by Canadian-registered ships using in- 
land and coastal waterways. 


From 1926 to 1935 a composite indicator was used as follows: 
Seagoing Canadian vessels entered and cleared measured in freight- 
tons (for fiscal years) in the Canada Year Book 1937, page 691. 
D.B.S. implicit 1935 weight for this series is .18. 

The other series used was total traffic through Canadian canals: 
Canadian vessels registered tonnage in the Canada Year Book 1937, 
page 696. D.B.S. implicit weight for 1935 was .82. 


9. International Bridge, Tunnel and Ferry 


Series available from D.B.S. for 1935-55. Carried on sector total in 
earlier years. 
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10. Storage 


From 1935 to 1955 a gross series was provided by D.B.S., covering both 
storage and handling of grain. 


From 1926 to 1935 a composite series was built up as follows: 
The carryover at the beginning of the period for wheat, oats and 
barley was taken from C.S.R. page 103. Crop year 1925-26 was 
taken as calendar year 1926, etc. The total of the three carryovers 
was used as indicator. It will be noticed that this indicator does not 
measure the handling of grain but merely grain in storage. 


11. Other Storage 


The weight of this series is very small. The indicator from 1935 to 1955 
was provided by D.B.S. It was not specifically carried back to 1926. 


12. Telegraph 


An indicator for this industry was provided by D.B.S. for 1935 to 1955. 
A substantially similar series was built up for the period 1926 to 1935 on 
the following basis: 


Land messages were weighted .79 and cablegrams at .21. Data are 
from the Canada Year Book for various years. 


13. Radio and Television 


From 1935 to 1952 D.B.S. used the wattage of radio stations as indi- 
cator. After 1952 television wattage made it impossible to compare this 
series with earlier years, so that employment was substituted. As no indicator 
was available prior to 1935, the G.D.P. level of 1.63 in 1935 was pushed 
back to 1.00 in 1926 by straight-line extrapolation. 


14. Telephone 


From 1935 to 1955 a gross indicator was provided by D.B.S. A sub- 
stantially similar indicator was devised for the period 1926 to 1935. The 
number of telephones in use, Canada Year Book 1937, page 724, was 
weighted at .75. Long distance calls were taken from Canada Year Book 
1937, page 726 and weighted at .25. 


15. Own-Account Construction 


New and repair construction from PPI for steam railways, telephones 
and other private and public utilities deflated and used as an indicator. 
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VI. Trade, Services and Construction 
1. Construction Industry 


From 1935 to 1955 the 1949 weight was moved on a total construction 
indicator from D.B.S. No distinction was made between new and repair work 
by the construction industry. However, the D.B.S. indicator covers also new 
construction by the employees of other industries. This combination of 
weight and indicator may lead to an understatement of the growth of the 
construction industry proper. 


From 1926 to 1935 total new and repair and maintenance construction 
was taken from Table 14, page 151, of PPI, and deflated by Index 21B. This 
deflated series was used as indicator to carry back the 1935 construction 
figure. 


2. Public Utilities 


This industry consists of gas utilities with a weight of .40 and water- 
works with a weight of .60. 


Gas utilities were carried from 1935 to 1955 on a manufactured gas dis- 
tribution indicator to be found in C.S.R. at page 29 for the years subsequent 
to 1950. The nature of the index from 1935 onward is discussed in Reference 
Paper 34 at page 73. It should be noted that the indicator is the net output 
of those establishments in which the main product is manufactured gas for 
sale as such. Those plants in which the principal product is coke but which 
also produce gas are classified to the coke and gas industry. 


From 1926 to 1935 the gas industry indicator used was total gas sold 
in billions of cubic feet less “coke oven gas”. The reason for subtracting 
coke oven gas is to bring the 1926-35 series into conceptual agreement with 
the 1935-55 series. The statistical agreement in overlapping years between 
the two series is actually worse when coke oven gas is subtracted than when 
it is left in, but the 1926 level is probably improved. 


Waterworks. From 1935 to 1955 the series was produced by D.B.S on 
the basis of population in cities, towns and villages served by waterworks mul- 
tiplied by large cities’ average daily consumption per capita of water from 
1935500 1952; 


To carry this series back to 1926 it would be necessary to know the 
population of municipalities with waterworks and the trend of water con- 
sumption. Instead of this population information, we have used the popula- 
tion trend of all urban places of 10,000 and more, regardless of whether 
those places have waterworks. The discrepancy in trend should not be great, 
although some places use the waterworks of neighbouring municipalities. 
The trend of consumption has a high of 125 gallons per day per capita in 
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1949 and a low of 108 in 1938. In 1935 the series had a level not greatly 
different from 1941, 1945 and indeed 1952. It was therefore assumed that 
the per capita daily consumption from 1926 to 1955 did not change greatly 
from that in 1935. The final outcome is that the series was carried back 
from 1935 on the population of urban places greater than 10,000. 


3. Wholesale and Retail Trade 


From 1935 to 1955 the weights for wholesale trade were combined with 
those for retail trade and moved on a single indicator supplied by D.B.S. 
This combination of weights means that the change in the structure as be- 
tween wholesale and retail trade is ignored. This is a serious omission because 
it is likely that whatever increase in productivity has taken place in this 
sector has been connected with the improvement of the distribution of goods 
as among wholesalers, chain supermarkets and small retailers, and with the 
changed position of other types of wholesaling activity. 


From 1926 to 1935 the series was carried on total retail sales deflated 
by the consumer price index for all types of consumer expenditure except 
shelter. 


The alternative procedure for the whole period would have been to 
utilize the indexes of wholesale and retail trade published in the Canada Year 
Book for prewar years. This index, evidently an interpolation between the 
censuses of distribution, was apparently abandoned because the indicators 
proved unreliable. 


4. Finance, Insurance and Real Estate 
The measurement of the output of these industries is necessarily imprecise. 


From 1949 to 1954 an output index of real estate agents plus finance 
and insurance employees was available from D.B.S. From 1935 to 1951 a 
finance, insurance and real estate indicator was available on a 1935-39 
basis. This indicator, however, includes residential and other occupied 
premises’ rents. It was adjusted by putting it on a 1949 equals 100 basis 
and subtracting from it a residential rents indicator with the weight of .54. 
It will be noticed that the finance, etc., indicator as adjusted still includes 
the movement of cash rents of leased business premises. 


From 1926 to 1935 the incomes of unincorporated business in this in- 
dustry were added to the wages and salaries paid by corporations in this 
industry. The total was deflated by the Department of Labour Personal 
Wage Rate Index with 1949 equals 100. Since this index was very inflexible 
during the depression, some doubt exists about its efficiency as a personal 
service deflator. However, it is believed that a large part of the employment 
in this industry is in banking and insurance enterprises, where wages and 
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salaries were in fact relatively inflexible during the depression. (On the other 
hand, insurance salesmen and own-account real estate enterprises probably 
suffered severe income reductions during the depression.) The lack of data 
in this sector results in there being very few alternatives among which to 
choose. 


5. Recreational Services 


From 1949 to 1955 a D.B:S. indicator was available. From 1935 to 1949 
a deflated series of wages and salaries and net income of unincorporated 
enterprises was used. From 1941 to 1949 the deflator was average weekly 
wage and salaries in “Service” as given in the Canada Year Book 1955, page 
782. This was linked to the general average wage index (Canada Year Book 
1947, page 650) covering the years 1935 to 1940. 


From 1926 te 1935 the same procedure was used, the deflator being the 
Department of Labour General Wage Rate Index with 1949 equals 100. The 
wages and salaries for this industry were primarily derived from the census 
of service establishments of Volume VIII of the Census of 1931, 1941 and 
1951. Theatres and other recreational establishments are given in the census 
but the annual interpolation had been carried on the motion picture estab- 
lishments figure. The series is not regarded as being very reliable. 


6. Business Services 


From 1949 to 1955 a D.B.S. quarterly index of output of business 
services was used. From 1941 to 1949 wages and salaries plus the net income 
of unincorporated enterprises were deflated by average weekly wages and 
salaries in finance, insurance and real estate as given in the Canada Year 
Book 1955, page 782. 


From 1935 to 1940 the series was deflated by the General Wage Index 
of the Department of Labour, Canada Year Book 1947, page 650. 


The wages and salaries data for this industry depend heavily on the census 
“professional service” category for 1941 and 1951. Interpolation between 
these census years was carried on advertising agencies until 1946 and on 
labour force data from 1946 to 1951. From 1926 to 1935 the indicator was 
wages and salaries plus income of unincorporated enterprises deflated by the 
Department of Labour General Wage Index. 


7. Personal Services 


From 1949 to 1955 we used the D.B.S. Personal Service Index. From 
1935 to 1951 we used a series devised by linking three short-period series 
produced at D.B.S. and the Bank of Canada. 
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From 1926 to 1935 we used the sum of incomes of unincorporated 
business and wages and salaries of incorporated business deflated by the 
Department of Labour General Wage Index. This deflator is probably fairly 
suitable to this industry because many people in personal services are highly 
mobile as between the rest of the economy and this industry. 


8. Own-Account Construction 


Estimates of new and repair construction for the construction industry, 
waterworks, and for finance, services and trade from PPI, Tables 23, 61 and 
66, were added, deflated and used as indicator. 


VII. Government and Community Services 


1. Housing 


The indicator used for this sector from 1926 to 1955 was a D.BS. index 
of the volume of residential rents with 1949 equals 100. This series consists 
of a deflated current dollar residential rent series including imputed resi- 
dential rents. It is similar to the series used in the constant-dollar consumer 
expenditures in the National Accounts. From 1947 to 1955 the deflator used 
was modified for quality changes in housing units. The trend of this series 
agrees well with the shelter expenditure series worked out for the Com- 
mission’s consumption study. 


2. Government Own-Account Construction 


The basic series here was taken from PPI and was total new construc- 
tion and repair by government departments, page 149. It was deflated by the 
non-residential construction implicit price deflator in the National Accounts, 
Table 4. The assumption here is that government own-account construction 
activity was maintained at a constant proportion of all government con- 
struction including that undertaken by private contractors on behalf of the 
government. 


3. Armed Forces 


From 1935 to 1955 the indicator was supplied by D.B.S. It is not merely 
based on the pay and allowance of the armed forces but gives weight to the 
number of people at each rank. 


From 1926 to 1935 this series was extrapolated backwards on a series 
of the strength of the armed forces obtained from the Department of National 
Defence. This latter series, of course, does not take account of differences 
in the rank composition of the armed forces. 
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4. Government Service (Exclusive of Post Office) 


The government service series was deflated wages and salaries of federal, 
provincial and municipal government employees. The deflation was carried 
out on our behalf by D.B.S. This series covers a certain amount of edu- 
cation service provided by municipal employees, thus leading to some 
double counting of changes in educational services. This series does not take 
account of the changing rank composition of the civil service. 


5. Post Office 


From 1949 to 1955 the post office indicator was derived by D.B.S. 
from post office revenue deflated and weighted by changes in the type of 
service provided by the post office. This series was carried back to 1926 on 
a series which simply deflated the gross revenue of the post office (as given 
in annual editions of the Canada Year Book) by the over-all consumer price 
index. 


6. Community Service 


(a) The index for this industry is divided into five parts with weights 
as follows: . 


Education 31% (of which universities are 18% and primary and 
secondary schools 82%); 

Hospitals 21% (includes doctors and nurses out of hospitals, optome- 
trists and dentists); 

Health 23% . 

Religion and religious institutions 5% 

Welfare 4% 

Other community 16% 


The universities’ component of the education index is made up 66% on 
the universities’ enrolment and 33% on the number of teachers. In this way 
a rapid increase in enrolment is prevented from rapidly increasing the index 
unless teachers also increase. 


The elementary school index on the other hand gives equal weight to the 
index of number of teachers and the number of students (50% each). The 
weight of students, therefore, is reduced below that in the university index. 
in the schools’ index the series runs from 1935 to 1946. There is then a 
new benchmark series from 1946 to 1952 and a D.B.S. quarterly prelimi- 
nary series from 1952 to 1954. 


Most of the hospitals’ index is based on patient-days adjusted for changes 
in the number of doctors, the number of nurses and the number of domestics. 
The 1935 to 1947 figures are based on earlier D.B.S. calculations. A rough 
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bridge has been formed between 1947 and 1949. From 1949 to date a 
D.B.S. preliminary quarterly series exists based on patient-days only. 


The health indicator is based on income of doctors, nurses, etc., deflated 
by an index of doctors’ fees in the consumer expenditure series. The index 
runs from 1935 to 1947 on this basis. A rough bridge has been made from 
1947 to 1949. A D.B.S. preliminary quarterly series exists from 1949 to 
date. 


Although the weights for religion, welfare and other community services 
total almost 90% that for education, no very useful indicator exists for them. 
Their weight, therefore, is applied to the education series in the case of re- 
ligion and to the health and hospital series in the case of welfare and other 
community services. 


(b) 1926 to 1935: The health and welfare portion of this series was 
carried back to 1926 on a wages and salaries series for health provided by 
D.B.S. This was deflated for us to provide a volume series of health and 
welfare expenditure. The series was used to carry back to 1926 both the 
hospital and the health figure for 1935 


The education series mentioned above covers both schools and universi- 
ties. The extension back to 1926, however, is carried exclusively on a 
“public schools” indicator. The enrolment in public schools in nine prov- 
inces was adjusted for the teacher-pupil ratio on the assumption that an in- 
crease in enrolment not accompanied by an increase in staff would not 
provide the same increase in output as a growth of staff equal to the rate of 
growth of enrolment. The use of a specific university indicator would not 
have changed the trend of this series. 
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GROSS DOMESTIC PRODUCT PER MAN-HOUR 
IN CANADA BY SECTORS, 1926-55 


IN THE TABLE which comprises this appendix, the reader may find esti- 
mates of G.D.P. at factor cost, the employed labour force, average hours 
worked per week, total labour input per year and output per man-hour 
(productivity). We have already described and discussed the sources and 
methods underlying these estimates; it is necessary here merely to repeat a 
warning sounded on several occasions in Chapter 5 and its appendices and 
to state our reasons for publishing the information in full. 


The warning is that for several reasons already given in the technical 
appendices, the figures are at best to be regarded as rough estimates. This 
is the more true the earlier the year to which they apply. We have used the 
figures essentially to give us indications of rates of growth; the absolute 
levels of the figures and the year-to-year movements of the figures have been 
of secondary interest to us. In fact, after reading our technical material, the 
reader may well have grave doubts as to whether the figures are satisfactory 
indicators of absolute levels or of year-to-year movements. 


We are nevertheless publishing the figures for two reasons. First and 
foremost, they are the ones we have used. We believe them to be the best 
presently available for indicating such rates of growth as interested us. We 
feel it would be unwise and unfair to present our forecasts without making 
available to those who would consider them seriously, the record of the past, 
such as it is, which influenced our judgments. The second reason for pub- 
lishing is that we earnestly hope others will try to improve the statistical 
record of Canada’s economic growth. Our contributions have been made 
under considerable pressure, though with cordial co-operation from govern- 
ment officials as our repeated acknowledgments testify. If we state our 
problems, misgivings and results, and make the report on our experience 
readily available, then other, less harried students may perhaps benefit and 
save time. 
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{a} 


(b) 


(c) 


Ill. 


1926 1927 1928 1929 1930 


Agriculture 
G.D.P. (SM). 2031.6 2151.0 2258.1 1612.5 1952.1 
LF. (000)... . Hee 1203 1225 1224 1160 
Ay. Hours. A 63.0 63.0 62.0 
Total Latour Input per Ye: ; 9810, 403 4023.9 4020.6 3749.9 3685.3, 3686.3 
Productivity (S)..-.... 56-4052 53 


Resource Industries 
G.D.P. 496.6 SI8.8 553.5 S81.8 568.9 
178 189 208 208 202 
v. s o SHI 52.9 52.9 53.2 52:5 
Total Labour Input per Year Wp: 492.9 $21.3 573.7. 577.3 553.2 
Productivity (S).. 3 1.01 1.00 97 1.01 1.03 


Forestry, Fishing and Trapping 
G.D.P. (SM)... «. 259.8! 26312 274.4 2876 272:5 

106 it 124 120 11s 

. 54.0 54.0 54.0 54.0 54.0 

Total Labour Input per Year(M). 298.5 312.5 349.1 337.9. 323.8 
Productivity (S)....... 87 84 19 85 84 


Mining 
1919 2082 218.7 227.1 227.1 
58 63 67 70 
: 7 yt Fu Se SA $07 
Total Labour Input per Year (M). 157.6 169.8 180.3 191.3 182.4 
Productivity (S)....... WD WD LAO) eS 


Electric Light & Power 
D.P. 40.1 482 S42 596 60.0 

14 15 7 18 18 
50.4 49.9 500 Si2 50.1 
Total Labour Input per Year(M). 36.8 39.0 44.3 48.1 47.0 
Productivity (S)....... 109 1.24 «1.221124 1.28 


Primary Manufacturing 
G.D.P. (SM) 

L.F. (000). 

Hours: 


408.8 422.7 456.6 472.3 449.0 
171 182 187 196 168 


GROSS DOMESTIC PRODUCT PER MANHOUR IN CANADA, BY 


(1949 dollars) 


1938 1939 1940 1941 1942 


18882 2183.4 2240.1 1903.4 2841.8 
1274 


1293 1260 1147 1068 


0.0 58.0 59.4 60.5 61.9 63.3 
3786. i, SEY Ke 3807. 3 302. *y 3860. os 3852. iH 4004.6 3974.6 3701.9 3524.9 
51 81 


55 56 


720.4 803.2 920.1 936.0 935.9 
219 228 231 255) 240 


SECTORS, 1926-1955 


1943 1944 1945 


1910.9 2355.5 1782.3 
1049 1067 1075 
62.8 62.2 58.4 


886.9, 867.7 895.2 
201 190 180 


229.7 265.5 350.3 317.9 296.8 
120 124 125 144 138 


272.1 293.9 338.5 
110 106 101 


393.3 424.9 454.2 484.5 490.9 
81 80 


85 86 89 


458.6 415.8 403.4 
69 62 


92.0 98.6 110.4 127.0 141.6 
18 22) 


19 20 22 


151.6 153.6 148.8 
22 22 25 


519.1 566.0 669.0 788.1 846.2 
164 163 179 192 214 


872.8 891.8 854.2 
224 239 232 


Ay. 6 
Total Labour Input per Year (M). 


Productivity (S)....... 


Secondary Manufacturing 
G.D-P. (S$ . 1208.2 1304.4 1430.2 1525.0 1354.7 1457.5 1556.3 2004.6 2723.1 3473.0 3854.4 4036.9 3356.6 
L.F. (000). 498 513 552 591 564 564 565 643 792 985 1098 1086 979 
Ay. Hours 5 43.9 
Total Labour Input per Year (). 


Productivity (S).. 


LTE CIOE MTotal) 
P. (SM) 1617.0 1727.1 1886.8 1997.3 1803.7 
669 695 739 787 732 
ono . D8 50.3 50.1 50.4 48.0 
. 1754.6 1822.7. 1930.4 2068.1 1832.0 
192, 95 98 97 99 


Transportation, Storage and 


Communication. 
G.D.P. (SM) 673.5 718.9 813.8 757.4 678.1 
L.F. (000) 278 286 303 313 296 
Ay. Hours. 50.3 50.3 50.1 50.4 48.0 


Total Labour Input per Year (M). 729.1 750.1 791.5 822.5 740.8 
Productivity (S)....... 292 96 1,03 92 a) 


1976.6 2122.3 2673.6 3511.2 4319.2 
728 728 822 984 1199 


544.0 630.9 773.3 439.7 


1042.7 
249 253 266 289 


1189.5 1193.8 1186.1 
307 314 327 


1969.6 
1186 


3434.8 3460.4 3273.4 3425.8 
56 68 55 58 


4148.0 4199.1 


1951 


2338.5 
940 


52.7 


2582.9 
1 


1391.3 


271 
49.9 
705.1 
1.97 


867.5 
1.53 
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1952 1953, 
25447 2406.6 
887 858 

53.8 54.8 


2488.2 2451.5 
1.02 98 


1423.9 1484.1 


267 254 
47.8 47.6 
665.4 630.4 
2.14 2.35 
462.7 449.4 
120 i 
54.0 54.0 
337.9. 312.5 
1.37 1.44 
658.3 716.1 
94 92 
427 42.7 
209.3 204.8 
3.15 3,50 
78.0, 295.0 
53 SI 
42.6 424 
117.7 112.8 
2.36 2.62 


293 298 

419 41.5 

640.1 644.8 
1.80 1,86 


3684.0 4015.0 
1046 1090 


4t.1 41.1 


2241.5 2335.8 
1.64 1.72 


4837.6 5211.6 
1339 1388 


413 41.2 


2883.4 2981.7 
1.68 1.75 


1436.0 1455.0 


423 424 
413 4.2 
910.9 910.8, 
1.58 1.60 
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1954 1955 
1916.6 2342.3 
873 817 
55.1 55.8 
2508.1 5 


76 


101 109 
42.6 43.2 
224.3 245.5 
3.58 3.90 
311.0 343.4 
52 53 
419 423 
113.6 119.4 
2.74 2.88 


ki 313 

4i1 41.2 

642.9 672.4 
1,92 1.97 


10121049 
40.3 40.9 
2126.5 223710 
173177 


393 401 
40.5 41.0 
829.9 857.2 
1,68 173 


Vi 


{aj 


(b) 


(c) 


(d) 


(e) 


VIL. 


VII. 


1926 1927 1928 1929 
Trade, Finance, Services and 


Construction 
G.D.P. (SM). . .-2194.4 2396.4 2646.2 2801.6 
L.F. (000). 890, 939 1021 


Avy. Hours 


Total Labour Input per Year (M)..2089.5 2241.3 2369.6 2581.9 2599.0 
Productivity (S)..-....- 1.05 1.07 1.12 1.09 


Construction Industry 
G.D.P. (SM). scocon SVE Cbs) eb) Sash 


L.F. (000)... 139 161 167 198 

Ay. Hours. cos _EbeA 45.6 45.7 45.0 
Total Labour Input per Year (M) - 331.2 382.8 397.9 464.6 

Productivity (S)..-... = HE E12) 1.26 1.16 
Other Public Utilities 

G.D.P. (SM)... 31.7 34.1 32.6 37.9 

L.F. (000). ey B} 6 6 

Ay. Hours. . -. 50.4 49.9 50.0 S12 
Total Labour Input per Year (M). 13.1 13.0 15.6 16.0 

Productivity (S)...-.... 2.42 2162 2.04 23 
Trade, Wholesale and Retail 

G.D.P. (SM) - 997.4 1100.5 1198.3 1236.1 

L.F_ (000) . 318 344 372 405 


Ay. Hours = Ae) 50.3 50.1 50.4 
Total Labour Input per Year (M).. 834.0 902.2 971.7 1064.3 

Productivity ($)......-. 1.20 122) 1.23 1.16 
Finance, Insurance and Real Estate 

G.D.P. (SM. sn 2 232!2 2717 303-1 


& 44.0 x 
Total Labour Input per Year (M).. 176.7 183.5 190.4 197.3 
Productivity (S)........ 1.21 1.27 1.43 1.54 


Services, Business, Personal and 
Recreation. 


Total Labour Input per Year (M).. 733.8 7586 791.3 832.9 


Productivity (S)........ .68 68 -69 70. 


Coxemment and Community Service 


2571.3 2326.6 


48.3 48.4 48.5 


GROSS DOMESTIC PRODUCT PER MANHOUR IN CANADA, BY 


(1949 dollars) 
1938 1939 1940, 1941 


2276.9 2327.7 2496.8 2758.8 
1137 1165 1230 1169 


{| 


367.6 379.1 429.1 535.0, 
192 186 215 211 


1132.4 1178.7 1256.6 1345.0 
457 506 523 492 


1926-1955 (Concluded) 


245.8 237.3 235.7 250.0 
98 98 97 93 


409.8 408.7 442.9 485.0 
384 370 390 368 


1934 1935 
1912.1 2007.5 
1064 1099 

265.8 294.6 
210 200, 

40.7 40.4 
5 8 
= = 

{ 

965.6 1016.6 
412 435, 
22010! 218:2 

94 95 

352:5 367.0 
343 361 
815.7 831.4 
307 309 


952.8 1005.0 1335.8 1869.0 
325 326 417 597 


3057.1 
1171 
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1949 1950 1951 1952 1953 1954 1955 


4235.0 4477.4 4483.0 4797.8 5056.9 5114.5 5511.8 
1463 1507 1590 1678 1719 1722 1787 


413 4h4 41.3 41.4 41.3 40.4 40.5 
255.0 3425.6 3625.5 3697.5 3628.7 3773.6 
1.38 1.31 be 


321 337 351 344 352 333 367 
39.7 39.9 40.3 41.6 41.6 40.3 39.9 
664.5 701.1 737.5 746.1 763.5 699.7 763.5 
1.24 122 1.20 1,30 1.37 1.52 1.56 
61.4 64.4 
7 6 
46.5 44.3 
17.0 13.9 
3.61 4.63 


1570.1 1646.7 1755.2 1881.4 1977.9 2059.4 2132.6 
oS) 579 624 674 707 740 782 


Total Labour Input per Year (™).. ; 


Productivity (S).....- x 
Total Industry Economy (ex Goy't.) 
G.D.P. (SM) 


L.F. (000). 
Ay. Hours 


3134 326934143553 
55.1 54.9 54.4 54.4 


Total Labour Input per Year (M). “9003. on 9357.5 9683.5 10077.: oF 9474. 
80 


Productivity (S)...-.... 80 84 


Total Business Feonomy (ex. Gov't and Agriculture) 
G.D-P. (SM) -4981.5 5361.2 5900.3 6138.1 
LF. (000). “1933 2060. 2189 2329, 
Ay. Hours 497 496 49.8 


9.8 k 
Total Labour Input per Year (M). “sont, 1 5B38? 2 5661.1 6047.4 5717.4 
Productivity (S)......-. 98 1.00 1.04 1.02 98 


G.D.P. Residential Rents (SM)..... 345.4 361.3 3724 386.0 
GDP. Total Eeonomy SM) 
(Vil + VIL 


G26 peceononeeascd 8073.7 8627.7 9317.1 8958.8 8826.5 7879.0 


Total Civilian Persons with 
Jobs (000): 3381 3524 3678 + 3822 


Armed Forces (000) (incl. in VIN)... 4 5 5 5 
Total Persons with Jobs (000).....- 3385 3529 36833827 


-7013-1 7512.2 8158.4 775016 7574.1 


6078.8 6524.5 6833.0 7437.8 7456.1 8067.5 9103.9 10049.1 
3280 3411 


3603 3663 3796 3821 


12161.6 
4051 


5622.0 4981.6 


4542.8 4853.9 5304.3 5952.6 5567.9 5884.1 6863.8 8145.7 
2083 2194 


2329/2370 2536) 2674 


9806.1 
2984 


7431.3 6677.9 


407.5 418.5 


3582 3715 
5 5 
3587 3720. 


437.0 4444 452.3 462.8 


7302.0 7774.4 8102.8 8766.2 8845.1 9516.9 10892.0 12380.9 


3921 3981 4121 4157 
7 8 92 261 
3928 3989 4213 4418 


498.4 
15717.1 
4435 


787 
5222, 


12595.2 13420.0 14285.2 15040.0 15614.2 14959.0 16434.1 
4441 4464 4555 4594 4643 4567 4664 


447 dha 4a) 44 44.1 437 43.7 


fee 10344.5  10523.5 10571.6 10670.8 10394.6 10627.0 
1S. 


1.22 1.30 1.36 1.42 1.46 1.44 


10703.2 11335.0 11946.7 12495.3 13207.6 13042.4 14091.8 


3362 3446 3615 3707 3785 3694 3847 
42.1 42.3 42.1 418 417 41.0 41.3 


7379.4. 7595.0 7940.6 8083.4 8129.3. 7886.5 8283.5 


1.45 1.49 1.51 1.55 1.61 1.65 1,70 
614.6 652.7 690.2 714.8 749.2, 787.3 823.6 


14779.9 15719.4 16730.6 17636.2 18341.3 17805.7 19390.3 


4948 4996 SI11 5173 5246 5194, 5328 
42 47 68 95 104 113 118 


4990 5043 5179 5268, 5350 5307 5446 
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RECONCILIATION OF INVESTMENT SERIES 


IN THIS appendix we continue the reconciliation of the estimates of invest- 
ment shown in tables in this chapter with those published by official sources. 
In Chapter 6 Part VI we showed that our forecast of National Accounts’ in- 
vestment was based upon a concept of industrial investment which almost, 
but not completely, coincided with two published categories. 


Table 6A. 1 compares the two series, by juxtaposing our own constant- 
dollar series and the series of constant-dollar gross domestic investment in 
non-residential construction, combined with investment in machinery and 
equipment. The differences between the two are attributable to three causes: 


1. The Difference in Definition. This difference amounted in 1949 to $95 
million out of approximately $2,131 million investment in industrial 
capital, or slightly less than 4%. 


The precise reconciliation for 1949 is given in Table 6A. 2. In this 
table we show first, investment by industry as taken from PPI; second, as 
taken from the National Accounts adjusted for the institutions mentioned 
above; and third, our own total (ICS). In each case the adjusted figure is 
2,130 million. The reason for choosing 1949 is that in this year it was 
not necessary to deflate totals to put them into constant dollars. 


2. The Difference in the Methods of Deflation. Our own method has in- 
volved using price indexes not employed by D.B.S. in obtaining National 
Accounts’ investment in 1949 dollars. Further, the weighting of the de- 
flators is different from that in the National Accounts, since our deflation 
has proceeded industry by industry rather than on an aggregative basis. 


3. An Adjustment for the Period 1926-32. Investment in machinery and 
equipment by the food and beverage industry 1926-32 as given in PPI 
is overstated. This overstatement had the effect of throwing out estimates 
in PPI for other industries. The amount of the necessary adjustment is 
shown in Appendix C in the discussion of columns 3 and 4. 
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INVESTMENT, 1949 
($ millions) 


Private and Public Investment in Canada, 1926-195] 


PPI T 6 Business 
PPI T 6 Government-owned enterprise 


“Industry” Total 


National Accounts—Income and Expenditure, 1926-1950 


NA T 2 Non-residential construction 
NA T 2 Machinery and equipment 


“Non-government” Total 


Less: 
PPI T 76 Churches 
PPI T 77 Universities 
RPL Sh 79 
—81 Hospitals (private and municipal) 


“Private institutions” Total 


“Industry” Total 


Industrial Capital Study 


No. 8000 Industry Total 
Nos. 3380, 
4381 Chemical products adjustment 


“Industry” Total 


Table 6A. 2 
RECONCILIATION OF THREE MEASURES OF INDUSTRIAL 


2130 


2130 


Table 6A. 1 shows in column 1 our constant-dollar estimates of invest- 
ment by industry. In column 2 our estimates of investment by institutions 
are given, and the total of the two is in column 3. In column 4 the constant- 
dollar machinery and equipment and construction expenditures as shown 


in the National Accounts are presented in 1949 dollars. 


The next three columns compare our estimates with those in the National 
Accounts. It will be seen that, apart from the war years, the difference ranges 
from —1% to +9%. This difference arises from the combination of the 
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three causes listed above. As suggested in the discussion of the estimates for 
1949, the whole discrepancy of that year can be accounted for by the in- 
clusion in the National Accounts non-residential construction category of the 
private institutions and the exclusion of the public institutions. It is probable 
that in the depression, 1931 to 1938 or 1939, a large part of the discrepancy 
is due to the use of different deflators and different weighting systems. 


This source of difference is also present in the war years where the large 
negative discrepancy is ascribable only to the use of different deflators. (It 
should be mentioned that in the years 1942 to 1944 the National Accounts 
investment figures have been adjusted—as shown in Table 4. 1 therein—to 
exclude the United States investment in the wartime “Canol” project. This 
project has also been excluded from our estimates.) 


The items in columns 6 and 7 show the discrepancy for construction and 
for machinery and equipment, respectively. It will be seen that by far the 
greatest part of the wartime discrepancy occurs in the construction estimates. 
It will also be noticed that over the whole period the discrepancy arises 
mostly in the construction estimates. This is to be expected, since most of 
the “public” institutional investment is in construction rather than in ma- 
chinery. 


Another approach to the reconciliation problem can be explained with 
the help of Table 6A. 3, which follows. The two totals which are to be 
reconciled are the constant-dollar investment totals from the National Ac- 
counts, and the constant-dollar investment totals from this industrial capital 
study. In the following table the National Accounts figures are referred to as 
NA and our own figures as ICS (industrial capital study). 


The discrepancy to be explained, therefore, is that shown in column 3. 
(It should be noted that the figures for 1926 to 1932 have been adjusted in 
both ICS and NA.) A glance at the ratio for 1949 shows that ICS was 
approximately 96% (95.9) of NA, and that during the ’20’s and ’30’s the ratio 
did not diverge far from this percentage. What divergence there is can be ex- 
plained by the use of different deflators; different deflators weighting; and the 
changing importance of the so-called private institutions included in NA, 
but excluded from ICS. 


That this is the case can be shown by reference to column 4, which 
presents the same ratio, except that it is stated in current dollars. It will be 
seen that the two series move well together, except during the war. 


The war, however, presents very complex problems of reconciliation. 
In column 3 the ratio rises well above 100%. The greater part of this excess 
is to be explained by the exclusion from the National Accounts of federal 
government shipping investments. That this is so is shown by column 4, 
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where current dollar items for PPI also rise well above the National Accounts 
total. This exclusion from the National Accounts is not referred to in the 
National Accounts (see page 110). However, it is noted in PPI, page 218 
(schedule A). 


Table 6A. 3 
Constant Dollars Current Dollars 
1 2 5 Ae ar ‘a 
P.P.I./NA PPI/ICS ICS/NA PPI/NA 
(a) (b) (a) 

NOD Gtreteerc tet 113.4 98.0 97.3 
1D i cies Lise 96.7 HRS) 
19D 8 een iee 114.4 97.1 98.1 
ODO Pe eid szcias ceva 114.5 97.8 98.3 
LOZO MAE, 112.9 96.2 97.2 
OS eects a tace. th 110.5 95.8 95.6 
iLO Se Oe 111.9 93.3 95.5 
VOSS el gectna ere 113.4 85.0 94.9 96.3 
ORY 8 oe AR Gata c 116.3 83.7 96.7 97.1 
TOSS ie wants tala hee 80.5 100.4 98.1 
LOSG cae ee 116.9 81.3 99.3 97.9 
LOB Tete ateae 114.8 83.1 99.7 98.1 
1938 Reet eas 116.7 81.0 99.1 97.5 
1939 Docks ues 114.5 81.0 99.9 96.7 
IQA Sot he hese 109.6 82.1 107.4 94.2 
ESAT ee el ere 100.7 83.9 115.5 89.2 
1940. Sere cee 102.7 83.2 114.4 93.9 
{ILS Be Rete he toed ee Ber 109.4 66.5 132.0 101.2 
NOAA tach ic oe 124.7 68.5 111.3 115.6 
LOAS cates eres 110.1 85.2 99.7 104.6 
GY 5 ble ain 99.7 92.1 100.7 96.6 
1947.2 ete se ee 98.5 95.4 100.5 97.2 
WAR ee east 95.4 100.3 97.3 96.1 
194O NOLS oh sk 95.7 100.1 95.9 95.7 
L950 Pears tos 96.5 

NOTES 


PPI: “Business” plus ‘“‘“Government-owned enterprises”, ‘‘Constant dollar”: as deflated in PPI, 
T 7, converted to 1949=100. 

NA: National Accounts ‘Non-residential construction” plus “Machinery and equipment’ (con- 
verted to 1949 dollars in columns 1 and 3). 


ICS: Industrial Capital Study deflated investment series. 
(a) PPI and NA not adjusted, 1926-32. 
(b) ICS and NA both adjusted. 1926-32. 


Columns 1 and 2, in effect, provide a commentary upon the different 
methods of deflation employed in PPI, ICS and NA. The deflation, the 
result of which is to be seen in Table VII of PPI was carried out prior to 
that shown in the National Accounts and by different weighting methods. A 
comparison of column 1 and column 3, however, shows that while the under- 
lying investment data in current dollars are (apart from the war) very similar 
(see column 4), the deflators used in PPJ were such as to overestimate the 
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price increase of capital goods which has taken place since 1929. The first 
year in which a comparison is possible between our own new estimates and 
PPI is 1933. In column 2 we show that in 1922 the deflation of PPI brought 
that figure to only 85% of our own ICS. This discrepancy, however, disap- 
pears by 1948 and in 1948 and 1949 the two series have come together 
(both excluding privately owned institutions). 
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TABLES 


THE FOLLOWING pages present in tables the results of the computing 
Operations described in Chapter 6 and Appendix C of this chapter. An 
analytic table of contents follows: 


Table 6B. 1. This table presents the results of the deflation of investment 
expenditures described in columns 5 and 6 of Appendix C. It should be 
emphasized that these figures are in 1949 dollars; with the exceptions noted 
in Appendix C they are based on data on new investment in PP/, 1926-55. 


Pages 409 to 424 


Table 6B. 2. This table shows the gross stock of fixed capital in 1949 prices 
by industry and by sector, 1926-55. 


Pages 425 to 434 


Table 6B. 3. This table shows the net stock of fixed capital in 1949 prices 
by industry and by sector, 1926-55. 
Pages 435 to 444 


Table 6B. 4. This table shows the investment in 1949 prices in social capi- 
tal, 1926-55. The table distinguishes between government, institutions and 
housing, and between construction and machinery and equipment. 


Pages 445 to 446 


Table 6B. 5. This table shows the gross stock of social capital in 1949 
prices by sector and by type of asset, 1926-55. 
Pages 447 to 448 


Table 6B. 6. This table shows the net stock of social capital in 1949 prices 
by sector and by type of asset, 1926-55. 
Pages 449 to 450 
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Table 6B. 7. This table shows the gross and net stock in current and in 
1949 prices obtained by direct cumulation of the investment data in industry 
as described for 8002 in Appendix C, 1926-55. 


Pages 451 to 452 


Table 6B. 8. This table shows investment expenditure and gross and net 
stock in 1949 prices for total manufacturing, as described in 4400 in Ap- 
pendix C, 1926-55. 

, Page 453 


Table 6B. 9. This table shows capital-output ratios calculated from the 
gross stock shown in Table 7, and the G.D.P. shown in Chapter 5 for in- 
dustry, in 1949 prices, 1926-55. 
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Table 6B. 1 


INVESTMENT IN CONSTRUCTION AND MACHINERY AND 
EQUIPMENT BY INDUSTRY AND BY SECTOR, 
IN 1949 PRICES, 1926-55 
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Table 6B. 1 (Cont’d.) 
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Table 6B. 1 (Cont’d.) 
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3000 : Primary Manufacturing Industries (Conéd.) 
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Table 6B. 1 (Cont’d.) 
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Table 6B. 1 (Cont’d.) 


4000 : Secondary Manufacturing (Contd.) 
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4000 : Secondary Manufacturing (Cont'd.) 
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Table 6B. 1 (Cont’d.) 
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Table 6B. 1 (Concluded) 
8000 : Total Industry 


Construction Machinery Total 
and equipment 

NPAT ES 5a Bho 391.2 CEES. 
OD err. 489.5 510.1 999.6 
TODS aera 660.8 S959 1,256.7 
1929 Rey ae Is) 682.4 1,439.5 
EO ros cal 605.1 564.4 1,169.5 
OEMs las 446.5 319.2 765.7 
1932 Noes Pi 2 177.4 388.6 
LOSS eceek 142.4 145.4 287.8 
19340 ere: 167.2 204.1 371.3 
A935 211.6 D3] a2 449.0 
193 GeerNee 261.8 293.7 Ses) 
LOST een 304.1 436.1 740.2 
193 Siaewceae 278.6 422.3 700.9 
1939N tense 267.2 384.1 651.3 
1940 aera 308.7 565.3 874.0 
OY Weegee 384.7 666.1 1,050.8 
104 eet = 415.4 612.2 1,027.6 
iOS cart ncene 260.1 406.1 666.2 
1944 ees 244.0 488.6 732.6 
OAS rae 328.4 588.4 916.8 
1946...... 544.5 706.8 esis 
LOA a vane 659.5 1,139.8 1,799.3 
MOA Set ese 786.4 LUD 2,058.6 
LOAD eee 826.5 1,305.6 2.1324 
WO Ws a5: 894.0 27s Da laies 
1OSTeacer 992.3 1,490.3 2,482.6 
LOS 2 increeeae 1,142.6 1,661.0 2,803.6 
[953 eres 1,197.4 is 2 2,949.6 
LISA teeter 1,178.0 1,528.4 2,706.4 
Pb ewigeuate 1,188.2 1,476.9 2,665.1 
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Table 6B. 2 


GROSS STOCK OF CAPITAL BY INDUSTRY AND BY SECTOR, 
IN 1949 PRICES, 1926-55 


1000 : Agriculture — Gross Stock 


Construction Machinery Total 
and equipment 

NO2Ge ers — 993.4 = 
OVA phe b ort — 1,028.7 = 
LOD Steam — 1,177.8 — 
1929 x ae. _ 1,290.3 — 
1930), aca. — 1,312.4 a 
OBIE aan — 1,252.0 a: 
CEPA eae oe — 1,200.1 a 
MOBS re vas — Mls — 
O34 eceba te — 1,081.7 a 
TOS Sec. HeO55 25 1,097.7 DA53.2 
93 Gee ey: 1,055.3 1,109.3 2,164.6 
VO3 7s tetas OSHS 1,165.7 ABR DL 
LOS Ger ates: 1,058.8 1,220.5 2,279.3 
WO) a 6 der 1,063.9 1,206.6 2,270.5 
O40 vies 1,071.5 1,187.0 2258.5 
OMY ache Bee 1,065.1 1,128.5 2,193.6 
1942 Pee 1,051.2 1,064.7 2,115.9 
LOAS i ye 1,036.4 1,000.3 2,036.7 
jv Paes eae 1,032.0 1,054.0 2,086.0 
LOA recast 1,038.0 1,139.1 Da Tih 
1946...... 1,047.1 1,288.7 2,335.8 
LOA ER sisters 1,058.8 1,505.3 2,564.1 
1948 erie 1,076.6 [a7 5501 2,831.7 
MO 4 Ore ers < 1,076.4 2,033.0 3,109.4 
19505722. 1,075.3 2,302.6 3,377.9 
OSM ernst: 1,099.6 DS DAeO 3,650.6 
1952 ser. 1,123.4 2,817.6 3,941.0 
1 ee Riess oh 1,151.2 3,048.0 4,199.2 
1954 eee 1,186.0 3,154.5 4,340.5 
LOSSieaiee P2372 3,316.0 ASDS.2 
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Table 6B. 


2 (Cont’d.) 


3000 : Primary Manufacturing — Gross Stock (Cont’d.) 


3345 : Non-ferrous metals and 
electrical equipment 


3361§: Non-metallic mineral 


and petroleum and 
coal products 


Machinery 
and equipment 


22.9 


24.1 
26.1 
28.5 
32.4 
34.3 


41.0 
49.7 
53.6 
60.4 
70.5 


3380 : Chemical 


products 


Machinery 
and equipment 


36.0 


36.3 
43.0 
54.9 
65.6 
71.8 


83.0 
WS NZ 
194.4 
201.8 
ZS .5) 


3000 : Primary Manufacturing — Gross Stock (Conét'd.) 


Total primary manufacturing 


Construc 


1,148.6 


1,214.0 
1,274.7 
1,329.1 
1,377.1 
1,412.8 


1,476.2 
1,569.8 
1,631.7 
1,674.8 
1,728.5 


tion 


Machinery Total 


853.8 


897.2 
IS, 
1,062.0 
1,152.8 
1,246.1 


1,363.0 
SWAN 
INGE 
1.908.4 
2,056.6 


and equipment 


: Secondary Manufacturing Industries — Gross Stock 


Machinery 
and equipment 


Machinery 
and equipment 

1945....; WSS) 

1946.... 80.8 

1947... 81.7 

1948.... 86.1 

1949.... 89.9 

1950ee- 96.1 

SM eae [aI 

19525... 138.0 

LOSS: on 166.2 

1954.... 190.0 

WES ae: 205.7 

Residual Capital items charged to 
construction operating expenditure 
Machinery 
and equipment 

W94 Sis get re 547.5 297.6 

1946. 574.8 302.7 

1947. 597.5 320.6 

194 See Be ict 626.5 342.3 

1949, 651.7 362.2 

19503 rae « 668.7 380.8 

(Ge oy (ees evra 700.8 403.5 

OB YGRa AD ae 771.0 433.0 

1OS3.5 oie 816.3 459.2 

19S Aik ee as 845.0 476.9 

OSS mpieae 878.8 500.7 

4000 
4218: Foodand 4230: Tobacco, 
beverages rubber and leather 
Machinery Machinery 
and equipment and equipment 

LO4S) erie Grae sta 84.9 69.1 
1VO4 Gores aera ste 98.1 76.4 
OL lites cua Ae 126.6 90.0 
G48 aves ae st 155.6 99.2 
GAGS Aerie tereccet s 176.9 107.7 
1950S ae aes 198.1 114.5 
HOS ene ce raters, sce DLP 12255 
NOS recone os 266.7 Ba 
MOSS aerate ce 248.1 145.9 
OS arabe crn 266.5 NSS 
POSS oo 2k rane ser 282.4 166.9 


4251 : Textiles 


162.5 


182.0 
207.5 
226.7 
239.0 
250.6 


270.0 
274.5 
287.7 
299.6 
303.7 


4270 : Clothing 


Machinery 
and equipment 


28.2 


8355 
44.2 
54.3 
64.0 
opiles) 


ed 
86.3 
9355 
98.4 
101.3 
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Table 6B. 2 (Cont’d.) 


6000 : Trades, Services and Construction — Gross Stock (Cont‘d.) 


a 


aieia\ |e) «| © ale: oe 44 6 8 l4 9 


ec eee eee ern eee eoe 


ee 


aS) ler 6lwvier.e e)/e| si vis: ensien.. 


Total trades, services and construction 
including capital items charged to operating expenses 


Construction 


2,473.0 


2,579.9 
2,718.2 
2,896.9 
3,056.1 
3,278.8 


3,471.4 
3,607.5 
3,827.6 
4,097.5 
4,362.2 


Machinery 
and equipment 


674.2 


738.0 
859.7 
1,007.5 
1,162.1 
1,346.4 


i585 
1,710.9 
1,954.5 
2,154.6 
2,385.8 


Total 


8000 : Total Industry — Gross Stock 


Diucsie\ (a) (¢: <0) v, es le} .0/'e Je; (aen’ 


Construction 


16,595.9 


17,021.7 
WESZALO 
18,117.8 
18,747.8 
19,442.5 


20,247.7 
21,169.4 
22,080.8 
22,960.1 
23,827.1 


Machinery 
and equipment 


7,664.1 


8,084.0 
8,921.9 
9,890.5 
10,858.3 
11,815.8 


12,824.5 
14,003.5 
15,328.4 
16,362.0 
17,310.1 


Total 


24,260.0 


ZO Dei 
26,448.9 
28,008.3 
29,606. 1 
31,258.3 


33,072.2 
Sont229 
37,409.2 
8932221 
41,137.2 
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Table 6B. 3 


NET STOCK OF CAPITAL BY INDUSTRY AND BY SECTOR, 
INS 949= PRICES, 1926-55 


1000 : Agriculture — Net Stock 


Construction Machinery Total 
and equipment 
NO 2G Ris aihete hte. atrre er a — S212 <= 
US PAUL onc Silene SOM ee ee eer 588.4 — 
LO Pact o bia aro GO een e — 696.1 — 
1D PA ete toic Soko cnc, Ce Ne See eae — 768.1 = 
193. Or eee ee tet lox: cons ehaseee hts oe — 786.6 — 
JED FS. cit ced bis amie ee Sree — 730.1 — 
NDR PA ey Bie Bec, cts ee Ie ee — 672.9 == 
ORI e ata Glopatshloas Sankar tac omarion ae — 607.4 = 
LO SAME der chere te cate eae eee — 573.3 as 
MOB Sepereacee aici teats cra oe. te eee sesce 498.0 547.5 1,045.5 
LOS Gree taciced qatar senescent oes 487.2 SSE 1,022.8 
OBI ce BOMeaeh A) AM Ay SPU eerie 479.1 552.9 1,032.0 
OS Sima travancrntsts a oka eye ene 470.1 566.7 1,036.8 
LOS OMPeR Ne MeN ysdeet oy care Dees 464.1 570.5 1,034.6 
NAO regen erate ts eats gas exec oversrereves tie 459.0 601.7 1,060.7 
OT eee, ited et ae cosets weercvatay as seo. aS 457.5 638.7 1,096.2 
CHD). ee een ie he een a pe atte cP. 454.1 650.7 1,104.8 
WO ASM ertext whe tara eB s, MONEe ee 451.0 622.2 1,073.2 
NOAA eee tio trays Mrenvecsicsins td Sestnons 455.8 643.3 1,099.1 
1G evade ict open tata enciokc Ore arec eRe 466.0 686.5 1S 285 
OSG Ey BR Seer ee ce cis, .. cha Se 487.9 WSS 1,263.2 
LOA eroe casted Ler crete Sie, iitaese ete 510.0 944.5 1,454.5 
OAS ere eeenite st crtietiak otis teat a 536.2 113539 1,672.1 
94 Oey MER costal ene cds tasens, Sick teesien ye 560.5 1S 51e3 1,911.8 
NO SO eden sretead hace) syeie carenans Tete «ree yi fe 588.6 1,567.1 DS Sa 
IS BY. axa ord coe a occ eee 619.7 1,741.9 2,361.6 
NOSORM te rete eee Sia 655.9 1,910.0 2,565.9 
[RUE 5 Besa aces cept a wNCR Ny RNC eC 692.7 2,047.6 2,740.3 
VOSA eBags Situs Pans sche aac tens 723.6 2,048.0 PIPING 
TOSS ence. Ee EN OS NPR oS 754.1 2,065.6 2,819.7 
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Table 6B. 3 (Cont’d.) 


3000 : Primary Manufacturing — Net Stock (Contd.) 


3345 : Non-ferrous metals 
and electrical equipment 


Machinery 
and equipment 


45.0 


48.7 
48.7 
54.7 
Sib) 
60.9 


72.4 
Bel 
115.0 
131.9 
143.4 


3361 : Non-metallic 
mineral and petroleum 
and coal products 


Machinery 
and equipment 


P24) 


13.8 
16.0 
19.0 
22.4 
23.9 


302 
38.4 
41.3 
47.1 
aL” 


3380 : Chemical products 


Machinery 
and equipment 


21.0 


20.8 
25.9 
Sie 
46.0 
49.6 


58.1 
102.6 
160.0 
156.5 
160.2 


3000 : Primary Manufacturing — Net Stock (Cont’d.) 


Residual 
construction 


354.6 


372.6 
385.4 
404.0 
418.3 
423.9 


444.9 
507.1 
544.8 
563.8 
586.4 


4000 : Secondary Manufacturing Industries — Net Stock 


4218 : Food and 


beverages 
Machinery 


and equipment 


Sal 


61.8 
85.0 
108.0 
122.8 
Igoe 


144.1 
1525 
166.0 
174.7 
S).s 


Capital items 


charged to oper- 
ating expenditure 


Machinery 
and equipment 


219.5 


220.2 
223.8 
228.3 
228.6 
227.0 


USS) 
238.7 
245.9 
242.5 
242.4 


4230 : Tobacco, 


Total primary manufacturing 


Construction 


715.6 


758.7 
795.6 
829.2 
855.0 
865.7 


905.4 
976.8 
1,015.7 
1,034.1 
1,062.3 


rubber and leather 


Machinery 
and equipment 


26.1 


29.1 
39 
41.5 
43.8 
43.9 


44.7 
46.8 
52.1 
56.4 
60.7 


4251 : Textiles 


Machinery 
and equipment 


487.4 


ale 
614.3 
711.0 
783.7 
893.2 


SB ilea 
1,079.2 
1,218.5 
PPS 
1,346.5 


Machinery 


and equipment 


84.6 


96.4 
117.0 
138.1 
152.4 
15929 


Lai 
182.1 
186.6 
190.6 
188.0 


i Total 


1,203.0 


1,289.9 
1,409.9 
1,5 40.2 
1,638.7 
ID89 


1,836.5 
2,056.0 
2,234.2 
2,306.6 
2,408.8 


4270 : Clothing 


Machinery 


and equipment 


73 


225 
32a 
40.3 
47.6 
S22 


55.4 
60.6 
64.6 
65.4 
64.8 
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Table 6B. 3 (Cont’d.) 
6000 : Trades, Services and Construction — Net Stock (Cont’d.) 


Total trades, services and construction including 
capital items charged to operating expenses. 


Construction Machinery Total 
and equipment 
Tey Ey waa nicheenoea tho oust 1,429.8 406.3 1,836.1 
1OAG Rete oerinta erat 1,496.1 462.5 1,958.6 
O22 Aenea eer ene te 1,591.1 559.3 2,150.4 
OG S Renee secu ene 1,724.8 671.6 2,396.4 
V9 AD ers et ogs oe gauss: 1,835.7 787.9 2,623.6 
1950) ees... See. 2,006.7 928.2 2,934.9 
NOS ire, ser eee 2,146.3 1,061.2 3,207.5 
NOS Dias ge ate Reece eee 2,242.7 1,178.5 3,421.2 
OSS tre cree comic atts 2,431.4 1,340.1 By Tbs) 
OSE ae ein heres cee aie 2,662.5 1,481.7 4,144.2 
LOSS eee cece 2,878.1 1,618.0 4,496.1 


8000 : Total Industry — Net Stock 


Construction Machinery Total 
and equipment 
OA SApssecs! sucrose eras toate 8,628.6 4,327.2 12,955.8 
TOA GRE Beeaee Waraaek rice: 8,814.6 4,588.4 13,403.0 
WOAT Suara eran 9,106.1 D2o1eD 14,358.0 
GAS a ae ree eee teas 95129 5,988.6 15,501.5 
TOAD a cemeyel «ee ot Retearas 9,945.9 6,697.8 16,643.7 
1950) ese. ee 10,433.5 7,378.8 176 S02.3 
IK oy Bones ain copeer een lane 10,957.3 8,096.3 19,053.6 
ME PA oasis Pp AnMiench Beton S 11,705.8 8,805.3 20,511.1 
OSS tear 12,441.8 9,862.8 22,304.6 
Lay. anes b caspian, orca 13313 6a 10,462.6 23,598.7 
POSS eee crc eye ei etn 13,821.1 10,945.8 24,766.9 
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Total 


22,224.2 
22;395.9 
22,767.0 
23,536.5 
24;256.2 


24,514.3 
243511 
24,063.1 
23,815.5 
23,639.4 


23,424.4 
23,721.0 
23,899.7 
24,060.8 
24/359.2 


24,830.5 
25,089.6 
24,936.8 
24,831.4 
24,888.8 


25,309.1 
26,374.7 
27,765.3 
29,045.0 
30,317.4 


31,669.3 
33,206.8 
34,902.3 
36,498.2 
38,040.2 
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Table 6B. 7 

“INDUSTRY” — GROSS STOCK AND NET STOCK 
BY DIRECT CUMULATION, IN 1949 PRICES AND AT 
ORIGINAL COST, 1926-55 


8002 : “Industry” Direct Cumulation 
A : 1949 prices 


Gross stock 


Net stock 
Construction Machinery Total 
and equipment 
9,266.4 3,166.2 12,432.6 
SBS Ore 3,286.5 12,642.7 
9,610.5 3,495.6 13,106.1 
9,950.0 3,801.8 13 F75168 
10,124.0 3,970.8 14,094.8 
10,129.7 3,870.2 13,999.9 
9,895.0 S61107 13,506.7 
9592.2 3,321.4 12,913.6 
9,316.7 3,104.2 12,420.9 
9,087.5 2,947.4 12,034.9 
8,909.2 2,856.8 11,766.0 
Seidel DONT, 11,692.8 
8,612.1 2,961.9 11,574.0 
8,432.7 2,969.5 11,402.2 
8,291.0 3,172.4 11,463.4 
822255 3,476.5 11,699.0 
8,180.6 3,719.2 11,899.8 
7,980.5 3,849.8 11,830.3 
7,767.0 4,140.4 11,907.4 
7,641.1 4,393.4 12,034.5 
7,732.6 4,717.9 12,450.5 
7,939.5 5,435.9 13,375.4 
8,271.9 6,176.3 14,448.2 
8,638.2 6,862.4 15,500.6 
9,067.6 7,454.5 16,522.1 
9,589.4 8,168.2 ISIE? 
10,256.9 8,937.7 19,194.6 
10,969.7 O32 2071021 
11,652.4 10,245.5 21,897.9 
125333,2 10,707.9 23,041.1 
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B : At original cost 


Gross stock 


Construction 
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10,646. 
11,256. 
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eerveee 


ceeecerece 


Machinery Total 


and equipment 


4,193.2  10,129.0 
4,249.5 10,465.3 
4322.7 — 10,933.5 
4,557.5  11,639.3 
4,786.5  12,227.3 
4,790.7 12,472.9 
2501.1 Ct sou 
4,341.8  12,199.8 
4123.9  12,063.3 
3,842.7 11,890.5 
3,678.2 11,834.3 
3,730.0  12,042.4 
3,680.8 12,132.6 
3,649.0 12,229.3 
3,771.0  12,486.5 
4,019.0 — 12,925.7 
4,187.0  13,318.7 
4,253.0  13,520.2 
4,366.0 13,709.1 
4,530.0  13,996.9 
4,914.0  14,621.3 
5,817.0  15,886.3 
6,951.0 17,597.1 
8,146.0  19,402.7 
9,364.0  21,330.6 
10,936.0  23,796.9 
12,558.0  26,654.4 
14,340.0 29.719.0 
15,912.0 32,551.6 
17,365.0 35,394.8 


Table 6B. 7 (Cont’d.) 
8002 : “Industry” Direct Cumulation (Cont d.) 


Net stock 
Construction Machinery Total 
and equipment 
4,293.3 DSN 6,614.4 
4,429.9 2,367.6 6,797.5 
4,674.5 2,458.3 7,132.8 
4,985.2 2,609.1 7,594.3 
S2-2 2,654.3 7,826.5 
S232 D292 7,762.4 
Sp53:1 2,315.8 7,468.9 
5,033.4 2,091.7 7,125.1 
4,923.9 Oty 6,841.1 
4,839.4 1,787.3 6,626.7 
4,782.2 1,710.1 6,492.3 
4,760.3 1,743.9 6,504.2 
4,714.5 1,769.2 6,483.7 
A\ Sy IIe72 1,774.8 6,432.0 
4,627.7 1E929%5 GS Sie2 
4,656.8 2,186.1 6,842.9 
4,738.1 2,412.2 7,150.3 
4,747.8 PLB yl| 7,320.9 
4,697.1 2,841.6 7,538.7 
4,697.5 3,063.5 7,761.0 
4,874.8 3,339.5 8,214.3 
$,193.1 4,020.9 9,214.0 
5,694.4 4,849.1 10,543.5 
6,249.2 369557, 11,944.9 
6,897.8 6,515.6 13,413.4 
7,771.6 7,642.1 15,413.7 
8,958.1 8,814.2 2S 
10,181.7 10,033.0 20,214.7 
Ae oile: 10,900.0 PPD IAP? 
12,496.2 11,690.2 24,186.4 


Table 6B. 8 
Total 


INVESTMENT, GROSS STOCK AND NET STOCK IN 1949 PRICES “TOTAL MANUFACTURING”, 1926-55 
Machinery 


Net stock 
and equipment 


Construction 


Total 


ing” 
Machinery 
and equipment 


Gross stock 


“Total Manufactur 
Construction 
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Total 
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and equipment 


Investment 
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Chapter 6, Appendix C 


The table at the end of this Appendix is intended to summarize the 
sources of the original expenditure data, the price indexes used to bring the 
Original data into 1949 prices, and finally, the assumed service life attributed 
to the investment expenditures of the various industries. 


In the immediately following pages, we will present brief notes on mat- 
ters which are relevant to the detailed tables. The headings refer to the 
column numbers in the table. 


Columns I and 2: Industry and Code Number 


Column 1 contains the numbers which we have assigned to the various 
industries, and the consolidation of those industries or sectors. As a matter 
of convenience, these numbers also apply to the filing system which was used 
in the computation and consolidation of the estimates. Furthermore, the 
numbers are adapted directly from the Standard Industrial Classification 
(S.LC.) For example, forestry, which is here given the number 2,080, is in 
the S.I.C. given the number 80; and electric light and power, which here 
is numbered 2,602, is in the S.I.C. numbered 602. It will be seen then that 
the numbers used are in both cases the same as those in the S.I.C. as far as 
the three right-hand digits are concerned. The first digit is used to identify 
the sector in which the industry has been placed, thus: 


I. Agriculture 1,000 
II. Resource industries 2,000 
III. Primary manufacturing 3,000 
IV. Secondary manufacturing 4,000 
V. Transport, storage and communication 5,000 
VI. Trade, services and construction 6,000 
VII. Government, community services and housing 7,000 


(social capital) 


VIII. Total Industrial Economy (Sectors I-VI). 8,000 
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These sectors are defined as far as statistical data will allow in the same 
way as the sectors used in the division of the G.D.P. at factor cost, the la- 
bour force in other parts of this study, and, indeed, in other parts of the 
Commission’s work. For recapitulation it is necessary only to refer to the 
table at the end of the Appendix which shows the main industry groups 
placed under each of the seven sectors. 


Rather more doubt about classification may occur to those who are in- 
terested in manufacturing. The following classification is that which has been 
used throughout the work of the Royal Commission on the division of manu- 
facturing industries as between primary manufacturing and secondary manu- 
facturing. 


DIVISION OF MANUFACTURING CLASSIFICATION 
BY SUB-GROUPS 


Primary Secondary 
Foods and Beverages 


Canning and processing 

Dairy products 

Grain mill products 

Meat products 
x Bakery products 
Beverages <j 
x Other food industries 


aM Hw OM 


a 


Tobacco and Tobacco Products 
x Tobacco, cigars and cigarettes 
x Tobacco processing and packing 


Rubber Products 


Leather Products 


Footwear, leather 

Gloves and mittens, leather 
Leather tanning 

Other leather industries 


wo mM RK 


Textile Products (except clothing) 


Cotton goods 

Woollen goods 

Synthetic textiles and silk 
Other primary textiles 
Other textile industries 


~~ x KH HM 


Primary Secondary 


pa 


be 


ras 


i a oO on 
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Clothing (textile and fur) 


Men’s, women’s and children’s clothing 
Knitted goods 
Miscellaneous clothing 


Wood Products 


Saw and planing mills 
Furniture 
Other wood industries 


Paper Products . 


Pulp and paper 
Boxes and bags, paper 
Roofing paper 
Miscellaneous paper goods 


Printing, Publishing and Allied Industries 


Commercial printing 
Engraving, stereotyping and allied industries 
Printing and publishing 


Iron and Steel Products 


Agricultural implements 

Boilers, tanks and platework 

Bridge building and structural steel 
Casting, iron 

Hardware, tools and cutlery 

Heating and cooking apparatus 
Machinery, household, office and store 
Machinery, industrial 

Machine shops 

Machine tools 

Primary iron and steel 

Sheet metal products 

Wire and wire goods 

Miscellaneous iron and steel products 


Transportation Equipment 


Aircraft and parts 
Bicycles and parts 
Boat building 
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Primary Secondary 


a a a ~ MM mM OM 


ww KK Om 


a. ol a A 9 i i 


vale 


Carriages, wagons and sleighs 
Motor vehicles 

Motor vehicle parts 

Railway rolling stock 
Shipbuilding 


Non-Ferrous Metal Products 


Non-ferrous metal smelting and refining 
Aluminum products 
Brass and copper products 
Jewellery and silverware 
White metal alloys 
Miscellaneous non-ferrous metal products 


Electrical Apparatus and Supplies 


Batteries 

Radios and radio parts 

Refrigerators, vacuum cleaners and appliances 
Machinery, heavy electrical 

Miscellaneous electrical apparatus and supplies 


Non-Metallic Mineral Products 


Abrasives (artificial) 
Cement, hydraulic 
Salt 
Stone products 
Asbestos products 
Clay products from domestic clay 
Clay products from imported clay 
Concrete products 
Glass and glass products 
Gypsum products 
Lime 
Sand-Lime brick 
Miscellaneous non-metallic mineral products 


Products of Petroleum and Coal 


Coke and gas products 
Petroleum products 
Miscellaneous products of petroleum coal 
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Primary Secondary 
Chemicals and Allied Products 


X Acids, alkalies and salts 
x Fertilizers 
x Primary plastics 
x Medicinal and pharmaceutical preparations 
x Paints, varnishes and lacquers 
x Soaps, washing compounds and cleaning 
preparations 
x Toilet preparations 
x Vegetable oils 
x Other chemical industries 


Miscellaneous Industries 


Brooms, brushes and mops 

Blocks, watches and watch cases 
Fountain pens and pencils 

Musical instruments 

Plastic products 

Scientific and professional equipment 
Sporting goods 

Toys and games 

Typewriter supplies 

Other miscellaneous industries 


ee i i i i <i | 


Columns 3 and 4: Sources of Expenditure Data at Original Cost 


We give below in what is roughly decreasing order of frequency of use, 
the sources consulted in order to obtain on a consistent basis investment 
information for the industries used. 


(1) (PPI): Private and Public Investment in Canada, 1926-1951. Depart- 
ment of Trade and Commerce, November, 1951. 

This work is the main source of information for the investment series 
used in the cumulations. It presents a remarkably complete set of data, in- 
dustry by industry, for the whole Canadian economy for the years 1926-51. 
The information for each industry is divided, first, between new investment 
and repair and maintenance expenditure; only the former, new investment, 
has been used in the present study. Secondly, there is a distinction between 
new investment in construction and new investment in machinery and equip- 
ment. We have maintained this distinction. 


The distinction between construction and machinery and equipment is 
discussed in PPI at page 21 and again at page 212 and 213. Roughly speak- 
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ing the distinction coincides with that between buildings and equipment to be 
found in many balance sheets. However, the word “construction” also covers 
engineering products such as highways, dams and indeed, exploration expen- 
ditures by mining and oil enterprises. Furthermore, construction is used to 
include work done in installing heating and ventilating equipment and eleva- 
tors, and such items as are considered to be an integral part of the structure. 


In addition to outlays for new buildings and structures, the construction 
estimates include expenditures made on major improvements to existing 
structures. A major improvement to a building is considered to be any work 
that involves the structural alteration of building, such as the addition of a 
new wing or an additional storey or similar substantial change affecting the 
quality or the layout of the structure. In the case of major improvements to 
highways the concept is somewhat different. The resurfacing or rebuilding of 
any extended length of street or highway is considered to be a major im- 
provement. 


Investment in machinery equipment includes the installed cost of ma- 
chinery, motors, etc. and the delivered cost of office furniture and fixtures, 
motor vehicles and other transportation equipment. 


The user of the following estimates is urged to consult the discussion on 
pages 212-213, where most of the crucial decisions made by Dr. O. J. Fire- 
stone and his associates are set forth. 


In several of the industries used in the present study, an adjustment has 
been made to the figures published in PPI for the years 1926-32. This 
adjustment is necessary because of what is evidently an error in the table 
covering the food and beverage industries—Table 27, page 158. In column 
2, the published figures begin with 80.9. Beginning with 1926 the correct 
machinery and equipment figures are as follows: 8.1; 9.0; 9.7; 13.1; 10.0; 
5.4; 3.1. The 1933 figure is correct as it stands. It will be seen that the error 
created an entirely illusory picture of growth in the food and beverage in- 
dustry in the late 1920’s. See also the graph on page 47. 


Unfortunately, this error, being quite substantial, is reflected in the 
corresponding figures for Table 26, All Manufacturing Industries. Beginning 
with 1926 the corrected figures are as follows: 73.6; me bea tte Baa) de fei ai ba © 
54.4; 27.8. The figure for 1933 is correct. Minor echoes of the error will 
also be found in tables where the size of manufacturing investment was used 
as a guide in making estimates in this early period. The chief of these is 
Table 39, Miscellaneous Manufacturing Industries, including an allowance 
for capital items charged to operating expenses in all manufacturing indus- 
tries. The corrected figures for column 2 of this table, beginning with 1926, 
are as follows: 15.7; 19.6; 19.8; 19.9; 18.6; 11.6; 5.9. The method by which 
this table was constructed is given in PPI, page 223, last column. 
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It will be seen on page 228 that the estimate for warehousing was made 
on the basis of the trend of business investment over the period 1926-45. 
However, warehousing investment expenditures are relatively very small, 
so that no new adjustment was necessary to correct for the error originating 
in the food and beverage industry. 


On the same page it will be seen that in Tables 67 to 69, on trade, 
finance and commercial services, respectively, the estimates of total new in- 
vestment were distributed between construction and equipment by using a 
ratio of construction to machinery and equipment expenditures for all in- 
dustries. Since this ratio was incorrect in 1926-32, the figures for trade and 
for finance have been altered to change the ratio in the first two columns. 
By our calculations, Table 67, column 1, construction, should begin in 1926 
as follows: 14.9; 16.4; 31.5; 41.9; 27.2; 17.6; 11.5. Column 2, machinery 
and equipment, therefore runs from 1926 as follows: 8.8; 10.7; 18.8; 25.8; 
PSeA 21530: 


In Table 68, finance, similar changes are necessary. Column 1, con- 
struction, beginning in 1926 should run as follows: 6.1; 10.8; 11.5; 15.8; 
11.2; 9.4; 6.8. Column 2, machinery and equipment, should be revised as 
POUGWS Led foi ols oO; aeOn te Leal. 


On page 228 it is implied that commercial services, as given in Table 69, 
are also governed by the ratio of construction to machinery and equipment 
for all industries. However, we are informed that this ratio was not actually 
used, and that other information which was available for the early ’30’s was 
used as the source of ratio for the late ’20’s. The commercial services’ table, 
in other words, is correct as it stands. 


(2) (Outlook): Private and Public Investment in Canada 


This publication is issued jointly by the Dominion Bureau of Statistics 
and the Economics Division of the Department of Trade and Commerce. 
It continues the classifications and categories of PPJ using information 
gathered in an annual investment survey. The categories are, for the most 
part, completely comparable with others in PPI, except that rather more 
detail is introduced from year to year in the Outlook. For example, the authors 
of PPI did not distinguish between the non-ferrous metal products industry 
and the electric apparatus and supplies industry, but users of the Outlook 
will find distinct estimates for these two industries. It may be useful here 
briefly to discuss the difference between the techniques underlying PPI and 
the Outlook. In PPI different methods of estimation for the period 1926-45 
were used for the various sectors of the economy. The methods are set forth 
in Appendix A, and do not need discussion here. It should be remarked 
that the most important method for this period is that given on page 223 Ol 
PPI, where it is explained how the tax records of companies were used as 
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the basis for estimating the investment expenditures by various industry 
groups. The quality of the estimates is assessed by their authors on page 
224, and in the paper presented by Kenneth Buckley to the Conference on 
Research in Income and Wealth at the National Bureau of Economic Re- 
search in New York, October, 1953. On page 42, Professor Buckley under- 
takes to compare the estimates of PPI with those of other sources, including 
his own (see No. 4). Professor Buckley shows great and warranted con- 
cern over the difference between PPI machinery estimates for the year 1926 
and that in other sources, and argues that since this difference changes 
tadically between 1926 and the middle ’30’s, it must indicate a bias In either 
PPI or the alternative sources. However, as discussed above, this discrepancy 
is probably for the most part attributable to the error in the food and 
beverage estimates in the original PPJ publication, which not only raises the 
1926-32 level, but changes its level at the year 1933 when the error ceases, 
thus giving the impression of a bias in PPI which, apart from this error, we 
believe does not exist. 


From 1945 to 1950, the PPI sources are the same as those which now 
appear in the Outlook: the annual investment survey, enquiring of each 
enterprise the quantity of investment expenditures made in the preceding, 
current and forecasting year. Since the investment survey underlying the 
Outlook is made annually and currently, it is likely to be falsified by 
changes in plans, or the inability of corporations to carry through their plans. 
For this reason, both the figure forecast and the current “preliminary 
actual” estimate published each year are not completely reliable. (This com- 
ment applies also to the figures for the year 1950-51, included in the tables 
in PPI, as these two were merely forecasts and current estimates for the 
year in which PPI was prepared.) Consequently, it has been necessary to use 
the earliest of the three figures published each year for each industry in the 
Outlook series in order to obtain the investment expenditure which actually 
took place under each of the industrial categories. In the great majority of 
cases (but not all) we have used for 1955 the 1955 “preliminary actual” 
estimates from the 1956 Outlook. 


(3) (ES, T&C): These initials stand for the Economic Section of the De- 
partment of Trade and Commerce, as well as the General 
Assignment Division of the Dominion Bureau of Statistics. 


The Outlook publication is the joint product of these two offices, the 
General Assignments Division of D.B.S. taking chief responsibility for 
obtaining and processing the information supplied by each enterprise, while 
analysis and publication are undertaken in the Economics Section of the 
Department of Trade and Commerce. 


The information supplied by these two offices has been of two distinct 
kinds: 
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(a) We have obtained rather more detail than is given in PPI for 
the historical period 1926-45, but for the most part this has 
consisted of finer detail for the public utility industries, infor- 
mation about capital expenditures out of operating revenues, and 
miscellaneous information on methods used to obtain the 
original data. 


(b 


— 


Since 1945 the survey underlying the Outlook has been pub- 
lished in a classification more or less the same as that of the 
original PPI. However, in some industries more detailed infor- 
mation has been available, and the appearance of the initials 
ES T&C below is an acknowledgment of the frequent use we 
have made of the specially obtained figures for manufacturing 
and utility industries. 


This information has been valuable, not only for the years 1945-55, but 
also for the earlier period. As will appear below, we have applied the ratio 
of investment in our primary manufacturing to that in secondary manufac- 
turing in these postwar years to the earlier PPI information, in order to 
obtain over the whole period separate categories of private and public invest- 
ment. 


There is no way of knowing whether these ratios are actually valid for 
the earlier period. We are fairly satisfied, however, that in the cases of pulp 
and paper, and wood and its products, the great majority of investment was 
in the primary part of the two industries. Furthermore, we have nowhere 
obtained any indication that our division of food and beverages, which is 
roughly 40% primary and 60% secondary, non-ferrous metals about 50-50, 
or chemical products also about 50-50, is seriously in error for the earlier 
period. Since, as will be seen above, our classification assigns all of industries 
such as petroleum and coal, to secondary manufacturing, we also feel quite 
confident that the primary part of non-metallic minerals, which is chiefly the 
cement industry, is not much larger than the 15% assigned below. 


(4) (Buckley): Kenneth Buckley, Capital Formation in Canada, 1896-1930, 
Canadian Studies in Economics, No. 2, University of To- 
ronto Press, 1955. 


We have relied very heavily upon this work to carry back the various 
tables or consolidation of tables from PPI to the period 1896. The bulk of 
the information is to be found in Tables A to P at the end of the volume, 
and the methods covering these tables in Chapters 7 to 11. Chapters 
1 to 6 of this most interesting study present analyses of the investment 
figures in terms of the general growth of the Canadian economy. Some dis- 
cussion of this book is also implicit in Professor Buckley’s paper delivered 
at the National Bureau of Economic Research, which is referred to in (2) 
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above. In this paper, Professor Buckley relates his own estimates to those in 
PPI by contrasting methods and levels in the overlapping years 1926-30. 
The method used by Professor Buckley did not permit classifying his con- 
struction or machinery estimates by fine industrial category such as are to 
be found in PPI. Indeed, his method is by intention similar to that in PICF, 
which is also discussed later. Therefore, many of our individual industries 
series from PPI, commencing in 1926, cannot be carried back to an earlier 
year. As will be seen, this is not particularly important for machinery and 
equipment estimates, since the series beginning in 1926 is quite satisfactory 
for producing a stock calculation by 1945. 


However, construction figures need a run of 40 or 50 years before they 
can be usefully cumulated. For various industries it was possible to carry 
the PPI figures back directly for the necessary interval, but for most manu- 
facturing industries this was impossible. Hence, the procedure outlined in 
8003 was followed. Within each sector the construction series, which could 
not by any other means be carried earlier than 1926, were added together 
and carried back in constant dollars to 1896, as what we have called our 
“Residual Construction Series”. This series was given this name because it 
consisted of Buckley’s construction series for the whole economy, reduced 
by having substracted from it all other information that is available, viz: in- 
vestment in housing, by railways, by government, and by agriculture, power, 
forestry, mining, pulp and paper, saw milling, telephones and waterworks. 
By using this indicator we have produced a construction series which is 
probably erroneous when applied to any particular industry in the years 
preceding 1926. However, in any particular sector the cumulation procedure, 
because of the growth of investment in the whole economy, gives relatively 
little weight to the figures preceding 1926 and a great deal of weight to the 
estimates of subsequent years. By 1950 we believe for the whole economy 
the average age of the stock was less than 24 years; that is, if we go back 24 
years prior to 1950 we will find that more than half of the stock of construc- 
tion goods existing in 1950 had not yet been installed. In the net capital 
series even less emphasis is given to the investment expenditure of years prior 
to 1926. 


(5) (PICF): Public Investment and Capital Formation, A Study of Public 
and Private Investment Outlay, Canada, 1926-41, prepared for 


the Dominion-Provincial Conference on Reconstruction, August, 
1945. 


This publication presents for selected years between 1926-41 estimates 
prepared by a commodity flow method similar to that of the National Bureau 
of Economic Research. This method is epitomized by the well-known work 
of Dr. Simon Kuznets, Commodity Flow and Capital Formation, (New York, 
1939). Its approach, therefore, is on the whole different from that of PPI, in 
that it traces investment goods from their manufacture or importation until 
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they are installed by the various industries of government (PICF gives most 
attention to government). Consequently, the information of investment by 
the various industries is rather scanty, although the detail on types of govern- 
ment expenditure is usually full. Many of the estimates made in PICF have 
been carried more or less intact into PPI, especially in the non-manufac- 
turing industries. PICF is also important in the present study because it 
contains the concepts and categories which were adopted by Buckley and 
carried back to 1896. Much of the National Bureau paper by Professor 
Buckley is devoted to the relationships between PICF and his own estimates. 


(6) (Domestic Supply) 


This phase, occurring frequently below, e.g. mining, quarrying and oil 
wells, refers to a technique which, if done carefully and in detail, is the same 
as that which underlies PICF and Buckley. However, in the present study, 
the domestic supply indexes, as will be seen, have been computed fairly 
roughly in order to indicate merely the level and trend of investment by 
a few industries for the years prior to 1926. 


The technique has been useful only where the type of equipment used by 
the industry can be easily identified. For example, “pulp and paper ma- 
chinery” is used chiefly by the pulp and paper industry; “mining machinery” 
by the mining industry; and “generators and turbines” by the central elec- 
tric industry (unfortunately for accuracy, also by the pulp and paper and 
mining industries). Most industries by contrast use machinery and equip- 
ment which is not specific to them; for example, motors, boilers, lathes, 
blowers, pumps, scales and conveying equipment. To repeat, therefore, 
only where the foreign trade and production statistics identify machinery by 
roughly the same name as the buying industry was the domestic supply 
technique used. 


The domestic supply series shows the output of capital goods from Can- 
adian industries, plus the flow of imported capital goods from abroad. The 
flow is measured in current dollars, since the intention of the series is to 
carry to earlier than 1926 the 1926 PPI figures which is also given in cur- 
rent dollars. Information on production by Canadian capital goods industries 
is generally available only since the beginning of the Canadian census of 
industry; that is, since about 1918. Hence, an index of domestic supply is in 
most cases an index of imports in the years previous to World War I. The 
import data were derived from Trade of Canada for various years. (In 
some years Trade of Canada presents import data by calendar years, and in 
other periods by fiscal years. The fiscal-year data have been adjusted to a 
calendar-year basis.) 

One of the chief problems of statisticians using the domestic supply (or 


commodity flow) method is to judge the expense to purchasers of this equip- 
ment, in addition to that shown in trade or production statistics, arising from 
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tariffs, indirect taxes, transportation, and wholesalers’ markups. It should be 
emphasized here that we have made no attempt whatsoever to estimate 
changes in these highly important costs. In effect, all costs other than those 
shown in production or trade statistics are taken as being a constant pro- 
portion of production or trade value. 


Columns 5 and 6: Price Indexes 


In columns 5 and 6 are given, by code number, the price index or price 
deflator which was used to bring the value figures described in columns 3 
and 4 to a 1949 price-level basis. 


The dangers and cautions to be remembered in using any price index for 
capital goods have already been mentioned in Chapter 6. It is necessary 
here merely to describe the sources of the price indexes which are mentioned 
by number in columns 5 and 6. The numbering of these price indexes was 
simply one of our own convenience, and does not refer to the standard in- 
dustrial classification nor to the order of importance. 


The price indexes numbered 1 to 17 are American implicit price deflators 
for producers’ durable equipment. Although such deflators are available from 
various sources, all those used here are published in the Survey of Current 
Business for November, 1953, in an article by Robert C. Wasson entitled 
“Investment in Production Equipment, 1929-52”. A footnote to the article 
tells us that the price indexes underlying the deflators were produced by John 
W. Kendrick. These price indexes for the individual products of the capital 
goods industries have been weighted together so that they cover the equip- 
ment used by various industries in the American Standard Industrial Classi- 
fication. For that reason they suit well the deflation of investment expendi- 
tures by Canadian industries on American equipment. 


The indexes used in our table below are selected from Table 7 of the 
article as follows: 


1. Total Producers Durable Equipment 
2. Fabricated Metal Products 
3. Tractors 
4. Construction Machinery 
5. Mining and Oil Field Machinery 
6. Metal-Working Machinery 
7. Special Industry Machinery 
8. General Industrial Machinery 
9. Office and Store Machinery 
10. Service-Industry and Household Machines 
11. Electrical Machinery 
12. Trucks, Buses and Trailers 
13. Passenger Cars 
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14. Aircraft 

15. Ships and Boats 

16. Railroad Equipment 
17. Instruments 


By referring to the article and the American Standard Industrial Classi- 
fication, the reader may obtain a full list of the types of machinery which 
are grouped together under the above headings. Two adjustments were made 
in order that these deflators might be used in connection with Canadian 
investment expenditures. 


(a) Extending the dates back to 1926 and forward to 1955. Without 
exception these indexes were carried back from 1929 to 1926 
using the trend of an index for deflating machinery and equip- 
ment purchased in the United States in the Canadian National 
Accounts, This index is as follows: 


1926 = 100.8 
12296. 
19233 96.7 
1929 ='100;0 


To carry the indexes on to 1955 the following trend was used for all 
American machinery price indexes: 


1952 = 100 

$9 53;== 203::/ 
1954 = 104.4 
LOS a= L080 


(b) The converting of American prices into Canadian prices. We 
obtained from D.B.S. Research and Development Division an 
adjustment factor which registered the ratio between American 
and Canadian prices in terms of the duty on capital goods im- 
ported into Canada, the war excise tax, where applicable, sales 
tax, excise and the changing rate of exchange. 


The United States indexes were first carried back to 1926 as described 
in (a) above, then adjusted for the factor described in (b). They were 
then converted into 1949 Canadian dollars and pushed forward to 1955 as 
also described in (a) above. 


The remainder of the price indexes are Canadian in origin, and refer for 
the most part to capital goods made in Canada. Those appearing imme- 
diately below were obtained from D.B.S. Research and Development 
Division, where they are used in deflating the investment expenditure items 
in the National Accounts. The three indexes which follow are in a sense 
“factor cost” price indexes, in that they are not implicit price deflators but 
are derived by weighting together the chief constituent materials and the 
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appropriate labour expenses for the kind of investment expenditure they are 
intended to deflate. 


18. Non-Residential Building Construction 
19. Engineering Construction other than that in 20, below 
20. Engineering Construction: Highways and Railroads 


The following price index is an implicit price deflator from D.B.S. de- 
rived from combining these three indexes, using as current weights the 
amount of expenditure in each year on each type of construction. It is con- 
tinued into the past, to 1896, by using Buckley’s construction price deflator, 
found in his book at page 128. Buckley’s deflator is an implicit index and is 
therefore presumably currently weighted. It has been used as an indicator 
to carry back from 1926 the D.B.S. total non-residential implicit construc- 
tion deflator, which is also currently weighted. 


21. A Total Non-Residential Construction Implicit Price Deflator 
B Buckley’s Implicit Cost of Construction Index, adjusted to 
1949 = 100 


The remaining indexes and deflators are of a miscellaneous character and 
are described in detail as they are reached. 


22. Agricultural Machinery and Equipment 
This index covers agricultural machinery and equipment made in Canada 
and is in the nature of a conventional price index derived by the actual 
pricing of various types of agricultural machinery. In this way it differs from 
other machinery and equipment price indexes, which are either derived 
directly from labour and material costs or from the combining together of 
indexes based on labour and material costs. 


23. Non-Agricultural Machinery and Equipment 
This is an implicit price deflator which covers all machinery and equipment 
other than farm machinery, regardless of whether it is Canadian-produced 
or imported. It is a combination, using current weights, of numbers 27 and 
28 below. 


24. Machinery and Equipment in Canada 
This is the National Accounts implicit price deflator for all types of ma- 
chinery and equipment. It will be found in Table 6.2 of Chapter 6 of this 
study. 


25. Passenger Vehicles 
This is a price index derived by combining the actual prices of standard 
types of passenger motor vehicles. 


26. Commercial Vehicles 
Though the raw material for this price index is a collection of average unit 
prices of various kinds of motor trucks, it is adjusted for discontinuities be- 


CHAPTER 6, APPENDIX C 


tween years arising from changes in characteristics of vehicles and the chang- 
ing distribution of the models of vehicle in use. 


27. United States Machinery and Equipment in Canada 
This price index is the over-all machinery and equipment index published by 
the United States Department of Commerce, adjusted by D.B.S. for exchange 
rates, import duties, sales and excise taxes, transportation and mark-up costs, 
to arrive at an index of prices paid by Canadian users. 


28. Machinery and Equipment made in Canada 
This index is a combination of prices of materials used and wage rates. 


29. Iron and Its Products, 1890 to 1926 
This is the Canadian wholesale price index for iron and its products, begin- 
ning in 1890, and given the 1926 level of our index (number 24) for 
Canadian machinery and equipment. It will be noticed that in industry 2602 
central electric stations, a similar procedure has been adopted with respect 
to the wholesale price index for non-ferrous metals and their products, which 
was linked to the 1926 value of index number 19. 


This completes the list of price indexes referred to in columns 5 and 6. 
It remains to explain the fact that in some machinery and equipment series 
two price indexes were used. For example, in deflating expenditures of 
central electric stations, two-thirds of the machinery and equipment ex- 
penditure was deflated by price index number 11, while one-third was de- 
fiated by price index number 23. In this case, this was a way of giving 
recognition to the fact that two kinds of assets were used by the industry, 
and that the price record of these kinds of assets differed. One portion covers 
American goods used in Canada, while the other portion covers goods 
thought to be produced in Canada, or of the same average content as all 
goods used in Canada. The ratios in which the two indexes are used were 
based upon the opinion of specialists who were asked to suggest how much 
of the equipment of various industries was of Canadian origin. In many 
cases it was found that the two indexes which were relevant showed such 
similar movement over the whole period 1926-55 that there was little to be 
gained by carrying out the deflation in two parts. In other industries (such 
as products of petroleum and coal), two indexes were used to cover the 
transition of the industry from coal processing to petroleum refining. 


Columns 7 and 8: Service Life 


Columns 7 and 8 contain the assumptions made about the average 
service life of structures and of machinery and equipment, respectively. As 
explained in the earlier parts of Chapter 6, we have acted on the assump- 
tion that the service life of each of the types of assets used by each industry 
remained constant over the entire period of cumulation. The sources of the 
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average lives used were as follows, in rough order of their usefulness and 
relevance to the Canadian situation: 


1. U.S. Treasury Department, Internal Revenue Service: Bulletin “F”, 
Tables of Useful Lives of Depreciable Property, tables reprinted without 
change from 1942 Revised Bulletin “FR” TRS. Publication No. 173. 


This publication consists of a remarkably detailed listing, for tax pur- 
poses, of the service life of various kinds of property. The detail is arranged 
so as to show not only the average useful life in years of each of the many 
kinds of assets used by one industry, but also the average useful life for the 
typical collection of assets owned by that industry. For example, trucks 
owned by the construction industry are given an average useful life of three, 
five or eight years, depending on their type; whereas trucks by the coffee, tea 
and spice industry are said to last an average of ten years. However, all the 
property (including vehicles) used by contractors working on highway con- 
struction is assumed to last on the average only six years, while the collection 
of machinery and equipment owned by concerns manufacturing coffee, tea 
and spices is said to average about 17 years. 


The figures in Bulletin “F”, revised in 1942, actually have particular 
reference to the middle 1930’s, when they were collected. Although, there- 
fore, they are not completely appropriate when used in connection with 
estimates for periods other than the late 1930's, they may be thought of as 
the outstanding collection of information on the subject."® 


2. Canada, Department of National Revenue: Income Tax Regulations; 
Schedule “B”. 


Most of the present Schedule “B” was enacted by Order in Council in 
1954, with subsequent revision. This schedule classes all property which 
may be owned by taxpayers into 17 classes; for each class a different method 
(usually a different rate) of depreciation deduction is prescribed. In earlier 
years, Canadian depreciation, like American depreciation, was calculated on 
a straight-line basis, and each class in effect gave the number of years over 
which the value or cost of an asset might be depreciated. Recently, how- 
ever, Canadian depreciation has been calculated by the “diminishing 
balance” method, and the classes in Schedule “B” show the percentage of the 
remaining balance which may be deducted by the taxpayers each year. In the 
majority of cases, a simple arithmetic transformation was made from the 
straight-line to the diminishing-balance rate: the straight-line percentage rate 
was multiplied by two. Thus Class 8, which applies to machinery and equip- 
ment in general not specified in other classes, was formerly depreciated at 
10% per year (for ten years). It is now depreciated at 20% per year of the 
balance reduced by the depreciation of previous years. If we take L as the 
assumed useful life of an item of property, the straight-line percentage rate 
is equal to 1/L x 100%. The diminishing balance rate is taken as 2/L x 100%. 


18See the discussion of Bulletin “F” in E. L. Grant and P. T. Norton, Depreciation, New York, 1949. 
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The Canadian rates of depreciation, either on the old straight-line or 
the new diminishing-balance method are generally higher than those for 
comparable assets in the United States. Our observations have suggested 
that within a year the amount which a Canadian taxpayer is permitted to 
deduct on the old straight-line method is about 1.25 times the amount which 
his American opposite number would deduct on the same asset. Generaliza- 
tion, however, is very difficult. We have made less use of the Canadian 
regulations than of the American, because the Canadian detail is less fine 
than in the American Bulletin “F’’. 


Furthermore, the purpose of the Canadian Schedule “B’ is rather an 
attempt to provide a statutory rate at which taxpayers are allower to recover 
their capital cost. It is nowhere stated that the implied capital cost recovery 
period is intended to be the exact equivalent of the average service life of 


property. 


3. United Kingdom: Board of Inland Revenue: Income Tax, Wear and Tear 
Allowance for Machinery or Plant: List of Percentage Rates. 


The rates in this publication have in some cases been in force in the 
United Kingdom for’ many years, while others have been allowed compara- 
tively recently. There appears to be an attempt to bring the percentage rates 
into agreement with the anticipated working life of the property being de- 
preciated. However, the rates also reflect official intention to give relief or 
incentive to particular industries. 


In addition to the percentage rates published in this pamphlet, there is 
also a series of rates permitted by the Board of Inland Revenue arising out 
of decisions in particular income tax cases. These decisions can most con- 
veniently be obtained in commercially published taxpayers’ manuals. 


We have also had access to a special study made in 1949 of the value of 
domestic disappearance and of average life expectancy of various types of 
machinery and equipment in Canada. This study, made by the Department 
of Trade and Commerce, drew upon some 14 government and private tax 
and engineering publications, as well as the results of some 40 personal 
interviews with the appropriate executives of Canadian business corporations. 


The figures shown in columns 7 and 8 are in some ways a consensus of 
the estimates provided by the above sources, influenced by decisions made 
by Philip Redfern in his study “Net Investment in Fixed Assets in the United 
Kingdom, 1938-1953”, published in the Journal of the Royal Statistical 
Society, Series A, 1955, p. 141, and by Raymond W. Goldsmith, in A Study 
of Saving in the United States, 1956, Volume III, Table W-7, col. 4. 

In a few situations we have been forced to take recognition of the 


changing average service life of assets of particular industries. Outstanding 
among these is 5510, electric railways, where the machinery and equipment 
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was assumed to have an average life of 20 years in 1926, but to have fallen 
to about 11 years in 1955. This particular change was due to the declining 
percentage of relatively durable streetcars in the collection of assets of such 
corporations. 


In the case of ocean shipping, the stock was calculated directly from 
the tonnage to be found in annual volumns of Lloyds’ Register. By com- 
paring these tonnages at a fixed valuation per ton with the investment figures 
to be found in PPI, we calculated that the average life of Canadian shipping 
over the past 30 years had been of the order of 30 years. 


These average service lives are relatively satisfactory, conceptually 
speaking, when they are applied to’assets such as motor vehicles, processing 
machines and buildings. However, it is obvious that when they are applied 
to investment in railroads or highways, there is need for a very close 
correspondence between the concept of investment used, particularly the 
distinction between repair and replacement, and the service life applied to 
that kind of investment. The concept of investment for railways is discussed 
in PPI pages 212 and 225, and also at various places in Buckley. New in- 
vestment in roads is discussed in PPI at page 232. The authors of PPI state 
(p. 213) that the resurfacing or rebuilding of any extended length of street or 
highway is considered to be a major improvement, and that major improve- 
ments are considered to be new construction for the purpose of the invest- 
ment tables. 


Any person who has consulted the discussion of Canadian railway ac- 
counting in the Royal Commission on Transportation, 1950, or other similar 
sources, knows of the considerable variation of practice between the two 
major railways of Canada and at various periods in Canadian railway 
history. We have gladly accepted the adjustment in PPJ of the accounting 
statements made by the two railways. As far as we can discover, PPI shows 
as new investment only expenditures which an observer would call major 
improvements of existing assets or relatively large-scale replacement of 
existing assets. 


Perhaps the best way to explain our understanding of these figures as they 
now appear is to say that we assume that, on the average, such expenditures 
as are shown as new construction in PPI by steam railways would, if main- 
tained in reasonable condition, last an average of 50 years before needing re- 
placement, while new investment in machinery and equipment would, on the 
average, last 33 years if maintained in reasonable condition before needing 
replacement. 


Note: In the table the letter T stands for Table. The word Consolidation 
at the head of each sector applies to the process of consolidating the 
estimates for the various industries within that sector, as well as 
carrying out the additional computations shown. 
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Chapter 7, Appendix A 


SOME TECHNICAL PROBLEMS OF RECONCILING FORECASTS 


IN THIS appendix we wish to refer to certain technical problems involved 
in testing and achieving consistency of the forecasts. We do not aim, how- 
ever, at a systematic and constructive exposition of the problems and 
methods of reconciling forecasts. Rather we wish to explain why we felt 
we had to limit ourselves to methods that were, on the whole, informal and 
why, in the process, we had largely to exclude from our detailed consider- 
ation sume variables that we should have preferred to include. In particular 
we wish to explain why use was not made of the modern techniques known 
as input-output analysis and why relative prices do not appear prominently 
in our discussions of assumptions, methods and results. 


The problems of reconciling forecasts are very much clarified if the his- 
torical data are cast within a framework of consistently defined concepts and 
if the forecasts can be so cast. We were very much aided in our work and 
in discussions among the individual forecasters by the framework provided 
by the interlocking National Accounts. The concepts involved enabled us to 
speak of many of our problems in a common language, and many of the 
variables we sought to forecast could be related to each other in this frame- 
work. We were not so fortunate however when we came to questions of 
output and employment and capital of industries and the relations of those 
to each other and to the National Accounts’ categories. As we have explained 
we were forced to build up, as best we could, a record of employment by 
industries, output by industries (the record of national income by industries 
was not considered satisfactory for our purposes for the reasons given in 
Chapter 5) and the stock of capital by industries. Even at that however, 
we still lacked a record of the inter-industry exchange of output and the 
distribution of the items making up G.N.E. by industry of origin. When we 
had nearly completed our work, D.B.S. published a study of The Inter- 
Industry Flow of Goods and Services, Canada, 1949 (Reference Paper No. 
72) which we were privileged to see in advance of its publication. But since 
it pertains only to one year, 1949, we were not able to make other use of 
it than is described in Chapter 5. Data on financial transactions also were 


493 


494 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


not integrated within a common framework and though strenuous efforts 
were made to extend (for a few postwar years) the National Accounts to a 
system of national transactions accounts that includes financial flows among 
sectors of the economy as well as flows of real goods and services, the task 
was so tremendous that the results were not available in time for our dis- 
cussions on the reconciliation of forecasts; we expect that they will be used 
in the study Financing of Economic Activity in Canada. 


One of the most important consistency checks that we wished to make 
involved relating the forecasts of G.N.E. and its components to the forecasts 
of the outputs of individual industries and the use of labour and capital 
in these industries. These relations are the classic ones in the field of input- 
Output analysis tilled so assiduously in recent years by Professor W. W. 
Leontief and his associates at Harvard. The basic framework used in input- 
output analysis is a table of the inter-industry flows of goods and services 
which essentially is the record for a given year of the sources of the inputs 
of each industry and the destinations of the outputs with such definitions and 
frills as permit: (a) the input of each industry to equal its output, input and 
output being appropriately valued; (b) inputs of each industry of the primary 
factors of production to equal that industry’s contribution to G.D.P.; and 
(c) imports plus the outputs of each industry going directly to final users 
(rather than back to industry for use in current production) to equal G.D.P. 
plus total imports. This is the construction of the 1949 table prepared by 
D.B.S. for the publication referred to above. Without going, in any detail, 
into the character of input-output analysis let us explain briefly why we felt 
we could not make use of its techniques in our work. 


In its barest essentials the technique of input-output analysis enables 
one to calculate from the G.N.E., the G.D.P. of each industry and the use of 
labour in each industry, if one knows (a) the distribution of each class of 
G.N.E. by industry of origin and (b) for each industry, the ratios of its inputs 
of the products of each industry, of imports, and of labour, to its output. 
It is perhaps also possible, by the use of capital-output ratios, to calculate 
the capital stock required in each industry. 


The first problem in using the technique for the purpose we have de- 
scribed is to convert forecasts of G.N.E. categories into a distribution of in- 
dustrial contributions to G.N.E.; that is, to state the proportion of consumer 
expenditure, government expenditure on goods and services, investment 
expenditure (including inventories) and expenditures of foreign buyers that 
will be devoted to the goods and services supplied by each industry. This 
problem itself was, for us, well-nigh insurmountable. Such a distribution 
was available for only one year, 1949 (and became available late in our 
work). Cases in which specific commodities or services are supplied by 
specific industries present no particular problems (except that one has to 
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work with classifications fine enough to isolate them) but in general it is 
difficult to move from commodity classifications to industrial classifications. 


The second great difficulty concerns the assumptions to be made about 
the input-output coefficients. The simplest assumption to make and one 
that has been made in some forecasting work is that these coefficients are 
constant, so that if an industry’s output increases by a given percentage, 
each of its inputs will increase by the same percentage. To state the matter 
so bluntly is to make it obvious that the chances of constancy of the co- 
efficients in actual experience are low indeed. Moreover, the presumption 
must be that the longer the period over which constancy is projected, the 
greater is the likelihood that the coefficients will not be constant. There are 
many reasons for this. Each industry produces a variety of products, and in 
general consumes more than one kind of product from any particular sup- 
plying industry. Therefore changes in the composition of output of any in- 
dustry will affect its coefficients and the coefficients of industries that sell 
to it and that buy from it. Over a fairly long period, 25 or 30 years, changes 
in “product mix” may be considerable; indeed some new products (or even 
industries) may emerge while others may disappear entirely. Quite apart 
from this consideration, one must anticipate that changing technology and 
changing prices will each in their own ways affect the combinations of inputs 
used in an industry per unit of output. In addition to this, many input-output 
tables, including the Canadian for 1949, are so constructed that input-output 
coefficients for any industry are affected by changes in import duties, excise 
taxes and transportation changes and trade margins on the goods it con- 
sumes. Finally we may also mention that the input-output table for any year 
is a snapshot record of an economy in process and reflects the fact that an 
industry at any moment buys goods produced earlier in anticipation of sell- 
ing goods it will produce later. Changes in the rate of growth of the economy 
as a whole as well as of its component industries and sectors would therefore 
be reflected in modifications of the input-output coefficients. This problem 
may be less important for long-run forecasting than for short-run forecasting. 


The answer to the above objections to the assumptions that coefficients 
will remain constant at the values that may be calculated from the most 
recent available input-output table is obviously in principle to forecast con- 
sistently the changes in each. The difficulties of this approach are quickly 
summed up in the reminder that the number of coefficients involved is sub- 
stantially in excess of the square of the number of industries considered; 
if we work with ten industries, we must work with some 120 coefficients.? 


A third problem concerns the degree of aggregation of industries to 
choose for the analysis. The lower the number of industries treated, the 
lower are the computational and other costs but of course the more general 


P rf rer . : Hise 
T is, i wish to calculate for a given G.N.E., the distribution of output by industries an 
use pds aie of labour and imports (assuming that there is only one class of each). 
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must be the conclusions drawn. The degree of aggregation has unpredictable 
effects on the stability of coefficients. The higher the degree of aggregation 
the greater are the chances of changes in the product mix and there is no 
assurance that the effects of these will be in some degree offsetting. On the 
other hand, the lower the degree of aggregation, the greater is the likelihood 
that substitutions among inputs in response to changing technology or prices 
will be reflected in unstable coefficients. 


Finally, we may mention that at best statistical expertise can only supply 
an input-output table from data available in the records, in which some in- 
puts of each industry cannot be traced to a source and some outputs cannot 
be allocated to a user. This is messy and creates technical difficulties. 


These then are the reasons that led us to decide against using the formal 
techniques of input-output analysis in checking our forecasts of expenditure 
by expenditure classes against our forecasts of output and employment by 
industries. To have used the technique would have involved the making of 
a quite staggering array of detailed assumptions beyond those we had already 
made, and we should not have known after making the checks whether 
apparent inconsistencies were to be attributed to the assumptions underlying 
the basic forecasts or to the assumptions made in the consistency check. We 
were fortified in our decision by the results of the use of input-output analysis 
by others in predicting both forward and backward which have been sum- 
marized by one qualified authority as follows: “In sum, the direct statistical 
testing performed thus far leaves the critical issue in doubt . . . [but] after 
all the model is not designed to assist in predictions over a period of a decade 
or so”’.? 


The commission staff had to be content with less formal checks. We 
built up the forecast of total G.N.E. by forecasting the output of three 
sectors of the economy using the labour force that we thought would be 
available, under certain assumptions as to productivity. We then compared 


?Robert Derfman, “The Nature and Significance of Input-Output”, Review of Economics and 
Statistics, Vol. XXXVI, 1954, p. 131. 

Professor Milton Friedman, in commenting on the paper by Carl F. Christ (““A Review of Input- 

Output Analysis” in Input-Output Analysis, and Appraisal, Studies in Income and Wealth, Vol. 18, 
Nat onal Bureau of Economic Kesearch, New York, 1955) remarked on the empirical testing of input- 
output analysis that had been accomplished to that date (October, 1952) in the following vein: ‘“‘The 
proof of this pudding is in the eating, and we still have very little to eat. And what we have is not, I 
fear, very digestible . . . Christ has summarized the various tests that have been made on the basis of 
earlier input-output tables. These tests are almost wholly negative, they reveal no systematic tendency 
for input-output analysis to yield better predictions than other vastly simpler methods. Perhaps further 
evidence will reverse these results; until it does, input-output analysis must be regarded as an hypothesis 
that has been contradicted by the data so far available” (pp. 172-173). 
__ We may however refer also to the results of A. A. Adams and I. G. Stewart, very recently reported 
in “inpnut-output Analysis: an Application”, Economic Journal, Vol. LXVI, September, 1956, pp. 442- 
454. These authors used the input-output coefficients derived from a table pertaining to the United 
Kingdom in 1935 and estimates of final demand by industries for 1924, 1930, 1933 and 1934 to produce 
estimates of outputs of individual industries which were then compared with estimates of the indus- 
tries’ outputs derived from the Census of Production for these latter years. The (algebraic) sum of the 
deviations of the outputs forecast by the input-output analysis from the outputs computed from the 
Census of Production deviated by approximately 5% from total output of industries as measured by the 
Census of Production for each of the two years 1924 and 1930. But the range of the deviations for par- 
ticular industries was from virtually zero to 35%, and there were some large deviations, of the order of 
20% for some relatively large industries. Moreover “for most industries these percentage discrepancies 
fluctuate over the four years, bui tend on the whole to diminish towards, the base year’ (p. 450). The 
authors warn, as we do, that in predicting future levels of Output with the aid of input-output analysis 
“one must ensure consistency, and an acceptable standard of accuracy in the prediction of final expendi- 
tures before one can apply the method” (p. 454), 
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the forecasts of individual components of expenditure with this total and with 
the record of the distribution of expenditure in the light of our general ex- 
pectations of the structure of expenditure. We also compared the forecasts 
of output and employment in individual industries with the total forecast and 
with the industrial distributions in the record again in the light of our 
general expectations. After considerable discussion we agreed substantially 
on the forecasts that have been presented in this book. 


When we faced the question of forecasting changes in prices and relative 
prices in particular and the effects of these changes on patterns of expendi- 
ture, output and input, we were obliged to recognize that the library of 
knowledge on which we could draw had very bare shelves. Although prices 
have been the subject of endless economic analysis, the development of prac- 
tical econometric techniques for assisting in the long-range forecasting of 
price changes leaves much to be desired. We recognized that in our con- 
sistency checks we should have to allow that many of the stresses and strains 
in the economy could be expected to result in changes in relative prices. 
But the formal framework within which to conduct a systematic analysis 
was lacking and, as explained in the text, resort was had to more informal 
methods that can only be described in the words of Sir Montague Norman as 
“feel and flair”, and we are conscious that he had more feel and flair for 
the setting of bank rate than we had for judging the likely developments of 
relative prices in Canada in the next 25 years. 


The obvious kind of model with which to work in handling questions of 
relative price changes, whether one wishes to consider how changes in rela- 
tive prices will affect the other variables or how changes in real demands and 
supplies will affect relative prices, is a variation of the input-output model. 
Some authors have pioneered developments of the basic model in this direc- 
tion.* But all of these developments are recent and pioneer developments, 
moreover, and this for us was decisive, since they involve variations of in- 
put-output analysis, they raise all of the problems of this type of analysis 
that we have described above, plus additional ones particular to the analysis 
of price change. This is the situation that led us regretfully to abandon any 
systematic attempt to forecast the changes in relative prices and their effects, 
though, as we mentioned, allowance for the effects of offsetting changes in 
the prices of particular kinds of goods or services was made in some instances 
more by feel than by figuring. 


®’Mention may be made of W. W. Leontief, The Structure of the American Economy, 1919-1939, 
New York, 1951, Part IV C; Richard Stone. ‘‘Transactions Models W‘th an Examn! Based ©n t>> Br'tich 
National Accounts’’, Accounting Research, Vol. VI, 1955, pp. 1-24; and P. Norregaard Rasmussen, 
Studies in Inter-Sectoral Relations, Amsterdam, 1956. 
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Chapter 7 Appendix D 


THE DISTRIBUTION OF GROSS NATIONAL EXPENDITURE, 
1926-55 


The published figures of Gross National Expenditure in current dollars 
are: 


1) 1926-49: in National Accounts, Income and Expenditure— 
1926-1950 


2) 1950-55: in National Accounts, Income and Expenditure— 
1950-1955 


The published figures on Gross National Expenditure in constant dol- 
lars are: 


1) In 1935-39 dollars 1926-50: in National Accounts, Income and 
Expenditure—1 926-1950 


2) In 1949 dollars 1950-55: in National Accounts, Income and 
Expenditure—1 950-1955 


3) In 1935-39 dollars 1950-55: in National Accounts, Income and 
Expenditure—1 950-1955 


The current dollar figures given in Table 7D. 1 are the published figures 
for all years except 1926 to 1932 inclusive. For these years adjustments 
have been made in the figures for consumer expenditure on goods and ser- 
vices and for investment expenditures on machinery and equipment, and con- 
sequently in the figures for total Gross National Expenditure. The changes 
in consumer expenditure are discussed in the Commission’s study of con- 
sumer expenditure. The changes in expenditures on machinery and equip- 
ment were discussed in Chapter 6. 


The constant (1949) dollar figures given in Table 7D. 2 for 1950-55 are 
as published. Constant dollar figures for 1949 are the published current dol- 
lar figures for that year. For the years 1933-48 the figures are the result of a 
“mechanical conversion” of the published 1953-59 dollar series, the con- 
version being done at the level of gross components such as consumer 


503 


504 


ROYAL COMMISSION ON CANADA’S ECONOMIC PROSPECTS 


expenditure, government expenditure, exports, imports, etc., using the pub- 
lished implicit price indexes for these categories. The total GNE for these 
years is obtained by adding the converted components. The relative move- 
ments of the total from year to year are, therefore, not exactly equal to the 
relative year to year movements in total GNE in 1935-39 dollars as pub- 
lished. For the years 1926-32, components of expenditure other than con- 
sumer expenditures and investment expenditures on machinery and equip- 
ment have been derived by the mechanical conversion as for the years 1933- 
48. For total consumer expenditures and for expenditure on machinery and 
equipment, the procedure was to use the published indexes of prices for 
these goods and services, converted to a 1949 base, to deflate the adjusted 
current dollar series. Total investment expenditures excluding inventories 
were then derived as the sum of the constant dollar figures of expenditure on 
new residential construction, new non-residential construction and machinery 
and equipment. 


In Tables 7D. 3 and 7D. 4, the data from Tables 7D. 1 and 7D. 2 
have been used. 
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Table 7D. 3 
1926-55 


Hf 


PERCENTAGE DISTRIBUTION OF GROSS NATIONAL EXPENDITURE IN CURRENT DOLLARS 
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Table 7D. 4 


PERCENTAGE DISTRIBUTION OF GROSS NATIONAL EXPENDITURE IN CONSTANT DOLLARS, 1926-55 
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General Appendix 


OTHER STUDIES TO BE PUBLISHED BY 
THE ROYAL COMMISSION 


Canadian Energy Prospects — 
by John Davis 


Progress and Prospects of Canadian Agriculture — 
by W. M. Drummond and W. Mackenzie 


The Commercial Fisheries of Canada — 
by The Fisheries Research Board and The Economic 
Service of The Department of Fisheries of Canada 


The Outlook for the Canadian Forest Industries — 
by John Davis, A. L. Best, P. E. Lachance, 
S. L. Pringle, J. M. Smith, D. A. Wilson 


Mining and Mineral Processing in Canada — 
by John Davis 


Canadian Secondary Manufacturing Industry — 
by D. H. Fullerton and H. A. Hampson 


The Canadian Primary Iron and Steel Industry — 
by The Bank of Nova Scotia 


The Canadian Automotive Industry — 
by The Sun Life Assurance Company of Canada 


The Canadian Agricultural Machinery Industry — 
by J. D. Woods & Gordon Limited 


The Canadian Industrial Machinery Industry — 
by Urwick, Currie Limited 


The Canadian Electrical Manufacturing Industry — 
by Clarence L. Barber 


The Electronics Industry in Canada — 
by Canadian Business Service Limited 
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The Canadian Primary Textiles Industry — 
by National Industrial Conference Board (Canadian Office) 


The Canadian Construction Industry — 
by The Royal Bank of Canada 


The Canadian Chemical Industry — 
by John Davis 


The Service Industries — 
by The Bank of Montreal 


Probable Effects of Increasing Mechanization in Industry — 
by The Canadian Congress of Labour, now 
The Canadian Labour Congress 


Labour Mobility — 
by The Trades and Labor Congress of Canada, now 
The Canadian Labour Congress 


Skilled and Professional Manpower in Canada, 1945-1965 — 
by The Economics and Research Branch, Department 
of Labour of Canada 


Transportation in Canada — 
by J-C. Lessard 


Industrial Concentration — 
by The Canadian Bank of Commerce 


Housing and Social Capital — 
by Yves Dube, J. E. Howes and D. L. McQueen 


Financing of Economic Activity in Canada — 
by Wm. C. Hood, including A Presentation of National Transactions 
Accounts for Canada, 1946-1954, by L. M. Read, S. J. Handfield-Jones 
and F. W. Emmerson. 


Certain Aspects of Taxation Relating to Investment in 
Canada by Non-Residents — 
by J. Grant Glassco of Clarkson, Gordon & Co., 
Chartered Accountants 


Consumption Expenditures in Canada — 
by David W. Slater 


Canada’s Imports — 
512 by David W. Slater 


GENERAL APPENDIX 


The Future of Canada’s Export Trade? — 
by R. V. Anderson 


Canada—Uhited States Economic Relations! — 
by Irving Brecher and S. S. Reisman 


Canadian Commercial Policy! — 
by J. H. Young 


Some Regional Aspects of Canada’s Economic Development — 
by R. D. Howland 


The Nova Scotia Coal Industry — 
by Urwick, Currie Limited 


Canadian Economic Growth and Development from 1939 to 1955 — 
by J. M. Smith 


1This is one of a series of three studies on Canadian international economic relations prepared under 
the direction of S. S. Reisman. 
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